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NOTES BY THE EDITOR 



ON THE 



PROGRESS OF SCIENCE DURING THE TEAR 1866, 



The seventh annual and ninth regalar session of the American 
Associiition for the Promotion of Science was held at Providence, R. I., 
during the week commencing with August 15tb, Dr. John Torrey, 
of New York, President. The whole number of papers presented was 
67 : in Astronomy and Mathematics, 17 ; on Physics and Chemistry, 
11; Geology and Mineralogy, 22 ; Zoology and Botany, 5; Meteor- 
ology, 3 ; Miscellaneous, 9. 

The annual address, " On the History and Progress of Geology in 
America," was delivered by the retiring president, Prof. James D. 
Dana, of New^Haven. The following officers were chosen for the en- 
suing year. Prof. James Hall, of Albany, President ; Dr. B. A. Gould, 
Jr., of Cambridge, General Secretary ; Dr. Elwyn, of Philadelphia, 
Treasurer. The next meeting was appointed to be held in Albany, 
N. Y., on the third "Wednesday of August, 1856. An invitation was 
received from the Superintendent of the Military Academy at West 
Point for the Association to meet at that locality ; this invitation wf 
accompanied with a permission from the War Department to^enipioy 
the property of the Military Academy for the entertainu^t of the 
Association. 

On motion, it was resolved that invitations to atf^d the future 
meetings of the Association be extended to leam^ bodies and dis- 
tinguished individuals in foreign lands. / 

A committee was also appointed, consisting of Profs. Agassiz and 
Dana, to memorialize the Legislature of New York on the subject of 
the artificial propagation of fish in the waters of that State. 

Lieutenant Hunt, U. 8. A., brought forward the subiectot^^ tcAssv 
of papers on Mathematical and PVi]7B\cal^^<£\^\i^^. \i!^ ^^s^ss^^^*^ 
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works of this nature have been better appreciated by naturalists tl j 
by the mathematicians and physicists, as proved by that labori j 
work which the genius of Agassiz inaugurated, and whicli present: \ 
four octavo volumes the titles of all known papers on Natural Histo I 
and Geology up to its date. Mr. Hunt considered a similar index j 
the branches he indicated as equally necessary. In his experience | 
an assistant in the Coast Survey, he had on several occasions to mai * 
special investigations, in which it was desirable to examine all go j 
relevant authorities and original memoirs. How to do this was 1 ? 
question. Mr. Hunt undertook, with the assistance and encoura' i 
ment of the Superintendent of the Coast Survey (Prof. Bache), to i 
nish such an index as he conceived is demanded by the wants J 
scientific investigators. This index is intended to be included in •. ( 
Coast Survey Report as an appendix. In prosecuting the labor, ]L ■ 
Hunt has already examined over a thousand volumes of memoirs, 
transactions, scientific periodicals, etc. 

On motion the Association endorsed the plan of Lieutenant Hunt, and 
a resolution was adopted declaring the importance of such enterprises 
in advancing the interests of science. 

The following resolution in respect to weights and measures was 
adopted : Resolved^ That the committee on weights, measures, and 
coinage, be authorized to communicate with other associations or 
public bodies, or with individuals, in regard to the attainment of per- 
manent uniformity in weights, measures, and coinage. 

The subject of a new constitution for the Association came up by 
assignment at this meeting, and was discussed with much difference 
of sentiment. The consideration of the whole matter was finally post- 
poned until the next meeting. Members, in the mean time were all 
invited to supply themselves with the draft of a new constitution, 
which was proposed at Providence by a committee appointed by th( 
Association, and which may be obtained by application to the record- 
ing secretary. Prof. Lovering, at Cambridge, Mass. This new draft 
ct^-A_Qonstitution, although not accepted by the Association, will prob 
ably fo^ the basis of action upon this subject at the Albar 
meeting. \ 

In this debate upon the constitutional revision, many of the m 
bers favored th(^ abolition of all constitutions, and prefeiTed that 
Association shoule^ resolve itself into a simple annual conventioi 
scientific men. ThV^ objections to the present constitution, and tc 
substitute proposed, \seem to center in a dislike to the constru 
and power of the Standing Committee. The method in wliicl 
body has been organizeq^ its arbitrary exercise of authority, itp 
gard of the constitutional' requirement that the presiding oflice 
be elected by ballot, have been sources of dissatisfaction f 
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oommencement of the meetings of the Association. Atthe meeting held 
in Washington, in 1858, it was proposed to increase the number of the 
Standing Committee to twenty-sis*; the constitutional draft submitted 
at Providence reduces the number to eighteen, and also provides for 
the creation of the office of Vice-President, while arbitrary power is 
placed in the hands of the Committee. It is to assign papers, arrange 
the business, suggest places and times of meeting, examine or exclude 
papeis; appoint the Local Committee ; nominate persons for mem- 
bership ; decide upon publications, etc., etc. Power like this should 
not be wielded by a limited number. 

The meeting for 1855 was closed with a complimentary dinner 
given to the Association by the citizens of Providence, and presided 
over by Prof. Caswell, of Brown University. 

The meeting of the Association at Albany for the present year will 
be in every respect most important and interesting. Upon the action 
which may be taken in regard to the constitution, and the future 
government of the Association, its harmony and prosperity will essen- 
tially depend. During the session of the Association also, it is under- 
stood that the new Dudley Observatory, founded and endowed by the 
munificence of the citizens of Albany, will be dedicated with suitable 
ceremonies. Many European savans have been invited to join in this 
inauguration ; and Liebig, of Germany, and Airy, Astronomer Royal 
of Great Britain, have already signified their intention of attending. 
The discourse will be given by Hon. Edward Everett. At the same 
time, the new State Geological Hall, built by appropriations from the 
Legislature of New York for the reception of the splendid cabinet of 
geology and natural history belonging to the State, will be formally 
opened. Hon. W. H. Seward, under whose administration as Govei:n- 
or the Geological Survey of the State of New York commenced, and 
who wrote the introduction to the Natural History of the State, will 
deliver the oration. 

The annual meeting of the British Association for the Promotion 
of Science for 1855, the Duke of Argyle, President, was held at Glas- 
gow, Scotland, commencing September 12th. The meeting in every 
respect was eminently successful, and the attendance of British and 
foreign scientific men was unusually large. The whole number of 
papers read was 815, divided among the diflferent sections as follows: 
in Mathematics and Physics, 47 ; in Chemistry, 60 ; in Geology, 42 ; 
in Zoology and Physiology, 62; in Geographical Science, 85; in 
Statistics, 31 ; in Mechanics, 88. Among the communications which 
excited the most popular interest was one by Colonel Rawlinson on 
Assyrian and Babylonian Antiquities and Ethnology, in which he 
described his gradual decipherment of the cuneiform inscriptions, and 
showed the great value of the information thus curiously obtained. 
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For the present year Dr. Danbeny was elected President, and Chel- 
tenliam appointed as the place of meeting. From the annual address 
by the President we derive the following memoranda. Alluding to 
the great telescope of Lord Rosse, he says : — " Its systematic operations 
may be said to be still only in the first stages of their progress; yet 
already how often do we see reference had to the mysterious revela- 
tions it has made, in discussions on the principles of that science, 
and in not a few of the speculations to which they are giving birth ! 
Sir David Brewster, in his recent Life of Newton, has designated that 
telescope as * one of the most wonderful combinations of art and 
science which the world has yet seen.' It must always be remem- 
bered, however, that astronomy is a science of which hitherto at 
least it might almost be said that one great genius had left us no more 
worlds to conquer ; that is to say, he carried our knowledge at a bound 
to one grand, and apparently universal law, to which all worlds were 
subject, and of which every new discovery has been but an additional 
illustration. The reigo of that law, whether universal or not, was at 
least so wide that we had never pierced beyond the boundary of its 
vast domain. For the first time since the days of Newton a suspicion 
has arisen in the minds of astronomers that we have passed into the 
reign of other laws, and that the nebular phenomena revealed to us 
by Lord Rosse's telescope must be governed by forces different from 
those of which we have any knowledge. Whether this opinion be or 
be not well founded — whether it be or be not probable that our limited 
command over time and space can ever yield to our research any, 
other law of interest or importance comparable with that which has 
already been determined — still, inside that vast horizon there are 
fillings-in and fillings-up which will ever furnish infinite reward to 
labor. 

" Of all the sciences, Chemistry is that which least requires to have 
its triumphs recorded here. The immediate applicability of so many 
of its results to the useful arts has secured for it the watchful interest 
of the world ; and every day is adding some new proof of its inex- 
haustible fertility. It was to the British Association at Glasgow, in 
1840, that Baron Liebig first communicated his work on the Applica- 
tion of Chemistry to Vegetable Pliysiology. The philosophical ex- 
planation there given of the principles of manuring and cropping gave 
an immediate impulse to agriculture, and directed attention to the 
manures which are valuable for their ammonia and mineral ingre- 
dients ; and especially to guano, of which, in 1840, only a few speci- 
mens had appeared in Great Britain. The consequence was, that in 
the next year (1841), no less than 2,881 tons were imported ; and 
during the succeeding years the total quantity imported into Great 
Aux has exceeded the enormous amonnt of 1,500,000 tons. Nor 
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has this been all : Chemistry has come in with her aid to do the work 
of Nature, and ns the supply of gnano becomes exlmnsted, litnited as 
its prodnction must be to a few rainless regions of the world, the im- 
portance of artiticial mineral manures will increase. Already con- 
siderable capital is invested in the manufacture of superphosphates of 
lime, formed by the solution of bones in sulphuric acid. Of these 
artificial manures not less than 60,000 tons are annually sold in En- 
gland ahme ; and it is n curious example of the endless interchange of 
services between the various sciences that geology has contributed 
her quota to the same important end ; and the exuvioa and bones of 
extinct animals, found in a fossil state, are now, to the extent of from 
12,000 to 15,000 tons, used to supply annually the same fertilizing 
materials to the soil." 

The following is the conclusion of the address : — 

" It is sometimes proudly asked, who shall set bounds to Science, 
or to the wideniijg circle of her horizon? But why should we try to 
do so, when it is enough to observe that that horizon, however it 
may be enlarged, is an horizon still — a circle beyond which, however 
wide it be, there shine, like fixed stars without a parallax, eternal 
problems in which the march of science never shows any change of 
place. If there be one fact by which science reminds us more per- 
petually than another, it is that we have faculties impelling us to ask 
questions which we have no powera enabling us to answer. What 
tetter lesson of humility than this — what better indication of the 
reasonableness of looking to a state in which this discrepancy shall 
be done away — when we shall * know, even as we are known I' " 

The annual meeting of the German Association of Scientific Men 
and Physicians for 1855, called at Vienna, was postponed to another 
year, on account of the disturbances caused by the prevalence of 
the cholera in Germany. 

The Scientific Congress of France lield its twenty-second annual 
session at Le Puy, on the 1 6th of September. 

Some time since, the British Association appointed a special par- 
liamentary committee to inquire whether any measures could be 
adopted by the Government or Parliament, that would improve the 
position of science or its cultivators in this country. A report pre- 
pared by this committee, founded upon the opinions of various persons, 
eminent in science, has been published, and contains the following 
recommendations :~1. That reforms shall take place gradually in the 
system of any university which do not at present exact a certain pro- 
ficiency in physical science as a condition preliminary to obtaining a 
degree. 2. That the number of Professors of Physicd Science at the 
universities shall be increased, where neeeasArj^VoX ^caX^^ iS^ «<i^\^^ 
hya ndistribtttioa of fubjeots, or other «xTtXi|5emeik\A^Y^v^>^^^^ 
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be made for effeolually teaching all thd various branches of physical 
Bcieoce. 8. That professors and local teachers shall be appointed to 
give lectures on Science in the chief towns, for whose use philosoph- 
ical apparatus shall be provided ; and that arrangements shall be 
made for testing by examination the proficiency of those who attend 
such lectures. 4. That the formation of museums and public libraries 
in such towns, open to all classes, shall be encouraged and assisted ; 
that all imposts shall by degrees be abolished that impede the diffusion 
of scientific knowledge ; and donations of all government scientific 
publications be made by authority. 5. That more encouragement 
shall be given, by fellowships, increased salaries to professors, and 
other rewards, to the study of physical science. 6. That an alteration 
shall be made in the present system of bestowing pensions ; some 
annuities in the nature of good-service pensions be granted ; and ad- 
ditional aid be given to the prosecution, reduction, and publication of 
scientific researches. 7. That an appropriate building, in some central 
situation in London, shall be provided at the cost of the nation, in 
which the principal scientific societies may be located together. 8. 
That scientific offices shall be placed more nearly on a level in respect 
to salary, with such other civil appointments as are an object of am- 
bition to higlily educated men ; that the officers themselves shall be 
emancipated from all such interference as is calculated to obstruct the 
zealous performance of their duties ; and that new scientific offices 
shall be created in some cases in which they are required. 9. That 
facilities shall be given for transmitting and receiving scientific pub- 
lications to and from foreign parts. 10. That a Board of Science shall 
be constituted, composed partly of persons holding offices under the 
Crown, and partly of men of the highest eminence in science, which 
shall have the control and expenditure of the greater part, at least, of 
the public funds given for its advancement and encouragement, shall 
originate applications for pecuniary or other aid to science, and gen- 
erally perform such functions as are above described, together with 
such others as Government or Parliament may think fit to impose 
upon it. 

During the continuance of the Great Exhibition at Paris, a meeting 
took place, composed of the members of the Imperial Commission, the 
jurymen and commissioners to the Exhibition, and the members of 
the late Statistical Congress, for the purpose of organizing an Inter- 
national Society, having for its object the promotion of a system of 
uniformity in weights, measures, and moneys. Baron James Roths- 
child presided. The four following resolutions were introduced and 
adopted : — 

1. That it will be of the highest possible importance to encourage 
the publication in French of a work, giving in a clear and concise 
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form the history and a comparative table of the different systems of 
coins, weiglitS) and measures, in the principal countries of the world, 
to be afterward translated and printed by the oomniitteM into the 
languages of all tlie countries represented in the Association. 

2. That for this object, and to secure the perfect correctness of the 
work, tlie different committees composing the Association are re- 
quested beforehand to furnish all the information in their power 
relative to the coins, weights, and measures, of the country to which 
tliey belong, with tlie calculation of them on the metrical system, as 
a term of general comparison. 

8. That each committee, in the country where it is oonstitnted, 
shall employ all the means in its power, particularly those offered by 
the local press, to enlighten public opinion, and prepare for the meet- 
ing of an efficient International Congress, charged to solve the problem 
which constitutes the object of the Association. 

4. That until such a congress shall be convoked, the members of 
the committee shall use all their efforts in order that, in the calcula- 
tions and statistical tables, the value of the coins, weights, and meas- 
ures, shall be accompanied by their reduction into coins, weights, and 
measures on the metrical system, in order to have a point of compari- 
son common to all nations. 

It was also resolved that a permanent International Committee 
should be immediately constituted at Paris, to be composed, as much 
as possible, of members of each of the countries represented in the 
Association. 

The Council of the Royal Society has awarded the Copley Medal 
this year to M. Leon Foucault, for his various researches in Experi- 
mental Physics; and the two Royal Medals to Mr. John Russell Hind, 
for his discovery of ten Planetoids, the computation of their orbitit, 
and various other astronomical discoveries ; and to J. 0. Westwood, 
Esq., President of the Entomological Society, for his various mono- 
graphs and papers on Entomology. 

The King of Prussia has presented a gold medal to Lientenant 
Maury, U. S. N., on account of ^Hhe distinguished services which ho 
has rendered to science and navigation by his labors in ascertaining 
the currents and depths of the ocean, and in determining the direction 
of the winds at different seasons and in different hititudes.'* This 
mark of distinction was also accompanied with the presentation of 
one of the gold medals struck in honor of the publication of Baron 
Humboldt's "Cosmos." 

The Emperor of France has given 40,000 francs for the purpose of 
founding a new laboratory in connection with the liigli Normal 
School in Paris. It will be placed under the direotioa of ML Sail 
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Claire Deville, and will be confined to researches and analyses in 
mineral chemistry. 

The following award of prizes was made during the past year by 
the French Academy: — The great Ouvierian Prize, which is only 
given to works of the first merit, was presented to M. Miiller, for his 
Researches into the Structure and Development of Echinodermes, one 
of those works " which have contributed most to the philosophy of 
the science, to organogeny, zoology, and general physiology, since the 
death of Cuvier." This is the second time the Ouvierian Prize has 
been given, it having been awarded for the first time to Agassiz, for his 
work on Fossil Fishes. A prize of 2,000 francs was awarded to M. 
Berthelot, for his chemical researches on the fatty bodies. Medals were 
also decreed to all tlie astronomers who, during the year 185i, dis- 
covered planets— to MM. Luther, Marth, Hind, Ferguson, Goldschmidt, 
and Charcornac. Three awards were given for improvements in the 
processes used in Arts that are injurious to health — one for the sub- 
stitution of potato starch for wood charcoal in preparing molds of 
clay for receiving copper, bronze, and melted cast-iron, proposed by a 
poor armorer, M. Rouy : a plan now generally adopted in the found- 
eries of France, because it is not so hurtful to the workmen, although 
starch is dearer than charcoal powder. Another award was made to 
M. Mabru for a process for preserving milk in its natural state, which 
is simply this — tin canisters, having a small tubular opening, are filled 
full, and then kept for some time in a water-bath, to drive out all air, 
and finally hermetically sealed. 

- The following scientific researches are now in progress under the 
auspices an^ at the expense of the Royal (English) Society : — Re- 
searches on earthquake waves, by Robert Mallet; researches on the 
excretion of men and animals, by Dr. Marcet; experiments on the 
strength of materials, by Professor Hodgkinson; experimental re- 
searches on heat and magnetism, by Dr. Tyndall ; experimental re- 
searches on the heat developed by the oxydation of certain metals, by 
Dr. Woods ; experimental researches on fluids in motion, and on the 
thermal effects experienced by fluids in passing through small aper- 
tures, illustrating the typical forms of Foramenifera, by Dr. Carpenter ; 
chemical researches on the solid oils and waxes of the vegetable 
kingdom, by Nevil Maskelyn, Esq. ; experimental researches on the 
physiology of the blood, by Dr. Davy ; experiments on the thermal 
effects of electric currents in unequally heated conductors, by Professor 
"William Thompson. 

The Imperial Geological Institution at Vienna has published a 
" Geologische Uebersicht der Oesterreichischen Monarchic," in which 
more than 2,000 localities, where mining establishments in Austria 
exist, have been named, and described. 
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The Palfflontographical Society of London, which distrihutes among 
its snl>scriber9 a larger quantity of matter than any other publishing 
society, has issued a report, in which it announces an increase in its 
number of members to 762, and purposes to deliver the following 
works in the ensuing spring for the subscriptions of the last year : 
" The Fossil Roptilia of Great Britain," Part VI., by Professor Owfen, 
containing 10 plates; "Fossil Shells of the Chalk Formation," Part 
III., by Mr. Sharpe, containing 10 plates; "The Mollusca of the 
Crag," Part IV., by Mr. S. Wood, containing 11 plates, and complet- 
inj? that work ; " The Fossil Crustacea of the London Clay," by Pro- 
fervor Bell, containing about 10 plates ; " The Entomostraca of the 
Tertiary Formations," by Mr. Rupert Jones, contiining 6 plates; 
** Tlie Radiaria of the Oolitic Formations," by Dr. Wright^ Part L, 
containing 10 plates; "The Eocene Mollusca," by Mr. F. Edwards, 
Part IV., containing 10 plates. 

Notwithstanding the terrible war in which Russia is at present en- 
gaged, matters of scientific interest are by no means neglected. Six 
large and thoroughly equipped geographical expeditions have left St. 
Petersburg during the past season. A chronometric expedition has 
also been made for determining the longitude between Moscow and 
Astracan ; and the great measurement of the meridian arc which has 
been carried from Finland southward, is still going on at the latitude 
of 45°. The corresponding geodetic observations in Southern Russia 
are being vigorously prosecuted under the superintendence of General 
Wroutchekow. 

A valuable donation to the Public Library of Boston has recently 
been made by the Superintendent of the London Patent Office, viz. : 
a complete set of all the publications relative to patents made by the 
commissioners of that office. This donation amounts to nearly two 
hundred volumes, imperial octavo ; each volume of specifications 
being accompanied by a sheet imperial volume of lithographic illus- 
trations. 

The French Geographical Society have recently awarded a gold 
medal to each of the following English navigators and explorers : To 
Captain M^Olure, R. N., for his discovery of the North-west Passa**"' 
to Captain Inglefield, R. N., for his discoveries in the Arctic '**• •^'" 
and to Mr. Francis Gal ton, for his explorations in the Jcoraotion 
Damara, and Ovampo countries, northward of the Ora«* ^^ type- 
South-west Africa. ^Jings is found 

The English Parliament have also voted a reward »>« s^^ve tlie pur- 
to Captain M^Clure, his officers, and crew, for t^* morphologically 
North-west Passage. Of this sum, 5,000 poun<*Pt>Wan types. 
M'Clure, who has also received the honor of k'^^lw^d by the BritialL 

Through the munificence of lilLr. 3amc% '^«P«5^'^s«i^^^'^'^ 
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Boston publisher, the Natural History Society of that city have re- 
ceived a valuable donation of rare and costly works relating to 
natural history, of the value of $2,000. 

Nathan Jackson, Esq., of New York city, has presented $3,500 to 
the Lyceum erf Natural History of Williams College, to aid in the 
erection of a building for scientific purposes. 

According to a document read at a recent meeting of the Oonnecti- 
cut Historical Society, by Hon. Henry Barnard, the whole amount of 
land appropriated by the General Government for educational pur- 
poses, to the 1st of January, 1854, was 62,970,231 acres ; which, at 
the minimum price of such lands when first brought into market, re- 
presented the munificent sum of $56,000,000 — but which at this time 
could not be worth less than $200,000,000. The amount of the dona- 
tions and subscriptions by individuals far exceeds all that has beea 
given by State Legislatures. Mr. Barnai'd read from a table exhibit- 
ing the donations and bequests made by citizens of Boston within the 
last half century, amounting to upward of $4,000,000. 

Two German travelers, who have recently returned from an ex^ 
tensive tour in America, Drs. Wagner and Karl Scherzer, are prepar- 
ing for publication a work on the results of their joint labors— two 
volumes of which (those referring to Central America) are already in 
the press, Messrs. Wagner and Scherzer have wandered through 
North America, from the estuary of the St Lawrence to that of the 
Mississii)pi — through the five republics of Central America, from 
Costa Rica to the northern frontier of Guatemala— and through the 
West India Islands of Jamaica, Hayti, and Cuba. The total length 
of their tour amounts to 80,000 miles, which they have made in not 
more than three years. Besides very considerable geological and 
botanical collections, the travelers have also brought together some 
thousands of vertebrate animals, mostly birds and reptiles, and about 
60,000 specimens of invertebrate ones, the fourth part of which is said 
to consist of quite new species. 

A new periodical has been recently started in London, called " Th 
Quarterly Journal of Pure and Applied Mathematics," and devotee 
especially to this particular department of science. The title-pag' 
bears the names of J. J. Silvester, M. A., F. R. S., late Professor ; 
University College, London, N. M. Ferrers, M. A., Professor Stok 
of Cambridge, F.R. S., A. Cayley, M.A., F..R. S., and M. Herm 
corresponding editor in Paris, an editorial staff affording suffic 
guaranty for the manner in which the work will be conducted. 

During the past year, Prof. Agassiz has announced the public 
of a great work, entitled ^^ Contributions to the Natural Hist 
America," to be embraced in ten quarto volumes of about 300 
illustrated by twenty ptbtes. The work wDl be the result of ext 
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researches daring many years past, and Will be the most complete 
proof of the rare scieDtific knowledge and abilities of its author which 
has yet been given to the public. It will contain the results of his 
embryological investigations, embracing about sixty monographs from 
all classes of animals, especially those characteristic of America ; also 
descriptions of a great number of new species and genera, accom- 
panied with accurate figures and anatomical details. 

One of the most curious scientific books published during the past 
year has been a history of the Tineina, a species of microscopic moths, 
by Mr. H. T. Stainton, of England, who has devoted years to the 
study of their habit and characteristics. These moths are numerous 
in species, and extremely elegant in form and coloring, yet so minute 
in size, that entomologists have scarcely known until lately of their 
existence. The publication in question is to be executed on a scale of 
completeness and extended detail not hitherto reached by naturalists 
on any subject. The first volume published, of eight beautifully exe- 
cuted plates, with 850 pages of letter-press, contains the descriptions 
of only twenty-four species, and it will require forty such volumes to 
complete the work. The principal novelty of this work, however, 
consults in its being printed in parallel columns in four languages — 
English, French, German, and Latin. With these polyglot honors, Uie 
little night-flyers are raised to an importance surpassing far the lot of 
any otlier insects. 

One of the most beautiful monograph^ ever issued in the United 
States, has been published during the past year by Isaac Lea, Esq., of 
Pliiladelphia, on the Fossil i'oot-prints discovered by Mr. L. in the 
lowest beds of the Goal Formation, near Pottsville, Pa. The work is 
a large folio, and the plates represent the foot-prints of the oldest 
reptilian, known to palssontologists, of their natural size. Some at- 
tempts have been made to question the accuracy of the reference of 
these tracks to reptilian animals, and an opinion has been given by 
Prof. Agassiz that they are caused by fishes. Prof. J. Wyman, in a 
recent communication to the Boston Society of Natural Hbtory on 
this subject, stated that there is no known fish, recent or fossil, the 
pectoral or ventral fins of which could produce a series of tracks like 
those discovered in the coal strata of Pennsylvania by Mr. Lea. Al- 
though among Lophioid fishes the pectoral fins are used for locomotion 
on the shores, yet they in every instance conform to the fish type- 
are fins and not feet An analogous condition of things is found 
among cetacean and marine saurians, where tlie limbs serve tlie pur- 
poses of paddles, and may be compared to fins, yet morphologically 
they can be referred only to the mammalian or reptilian types. 

A new map of the Arctic Regions has been published by the Brltvek 
Admiralty, to which the names ail^Ldd \a nv^q^^a \s)nb&&<^ ^s^ *^^ 
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American expedition sent out by Henry Grinnell, Esq., have been 
adopted ; and in particular, Grinneirs Land, discovered by said expe- 
dition, is entered conspicuously on tlie map, it having been on a pre- 
vious map of the Admiralty called Prince Albert's Land. This act of 
justice to the exertions of our countrymen, has been for some time 
strongly urged by the Rev. Dr, Scoresby and other illustrious Arctic 
navigators. 

The arrangements for securing a series of marine observations, ac- 
cording to the plans proposed and practically carried out by Lieut. 
Maury, have been completed by the British Government, and liberal 
appropriations granted by Parliament. A certain number of selected 
ships of the mercantile marine, and all those of her majesty employed in 
long or distant voyages, are, or soon will bo, engaged in making exact 
observations with instruments supplied under the authority of the 
Board of Trade (duly tested and compared), and in registering the ap- 
parent results according to forms settled at the Brussels Conference 
of 1853, slightly modified, so as to suit present convenience. The 
estimates sanctioned by Parliament are sufficient to provide sixty 
merchant-ships and forty men-of-war with the necessary meteorolo- 
gical instruments (namely, barometers, thermometers, and hydrom- 
eters), in addition to the nautical instruments usual at sea ; to pay 
office expenses and salaries (including allowances to agents at out- 
ports) ; and to provide the necessary registers. A captain in the 
navy is in charge of the office. Four subordinates are to assist him, 
and there are agents appointed at the principal ports to communicate 
personally with the owners, captains, and officers of ships. Liberally 
supplied by the United States Government, Maury's Sailing Direc- 
tions and Charts are distributed gratis among those who undertake to 
record observations satisfactorily, and send them to the Board of 
Trade. Marks, expressive of distinction, are to be annexed to tho 
names of approved contributors to meteorology in the Mercantile 
Navy List, and other encouragements are contemplated. Every ex- 
ertion will be made at the office, not only to discuss and tabulate 
valuable observations, but to digest and render available as soon as 
possible such information as may tend immediately to the improve- 
ment of navigation. 

A new society, called the " African Exploration Society," has been 
recently formed in England, with the object of exploring and evan- 
gelizing Central Africa from a station at Tunis. It proposes to seek 
its objects chiefly by means of a native African agency, specially 
trained for the purpose in an African school at Tunis, conducted by 
medical, scientific, and religious tutors frcin the United Kingdom. 
Tunis is well chosen as a station, because it is ready of access to the 
civilized world, and it is not io^he same quarter from which other 
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operatioDS upon Africa are proceeding. The agents will push south- 
ward from Tunis even to Timbnctoo and Soudan. Native agents will 
be traiued to circulate the Scriptures, and at the same time to sub- 
serve the purposes of honest trade. The agents wiH, be at once mis- 
sionaries and examples of conversion — able to face the climate, able 
to converse on a level with those whom they propose to influence ; 
and it is probable that by these simple means a species of black 
brotherhood will be extended through the continent, directly conduc- 
ive to the spread of religion, incidentally, of constructing a machinery 
for the spread of civilization, of commerce, and of civilized transit. 

It is proposed to open in London a " College of Domestic Economy," 
where every thing necessary to a perfect knowledge of the culinary 
art and other domestic matt#B will here be taught by a person of 
great experience and acknowledged ability. The students for practice 
will bo divided into classes of four or five each, with a servant stu- 
dent to attend on each class, and assist them in their operations. 
Eacli class will provide what may be required for their practice, to 
be arranged by the student managing the class for the week, and the 
articles prepared will be consumed for their meals. 

An excellent plan for promoting the social and sanitary condition 
of the working-classes in England, has been set on foot in the forma- 
tion of museums for the exhibition of all objects bearing upon physical 
comfort and domestic economy, from the construction of dwelling- 
bouses down to the minutest details of their furnishing. A society 
for this object also exists in Paris, under the name of the Soei6U 
d^Economu Charitahle. These museums will contain specimens of 
the most approved and cheapest kinds of furniture, household utensils, 
clothing, fuel, and other stores, besides models and plans of the ex- 
ternal and internal arrangements of buildings of every description, 
workshops as well as dwelling-houses. 

A valuable and interesting acquisition has recently been made by 
t&e Arundel Society of England, which furnishes the means of ex- 
tending its agency to the illustration of a new class of artistic monu- 
ments. Three gentlemen, who have devoted much time to the study 
of raedifflval art, have, with the permission of the owners, or guardians, 
of some of the principal private and public collections in England and 
on the Continent, made impressions, in gutta-percha, from sev^al of 
the finest of the ancient ivory-carvings in their possession ; and by 
employing these impressions as matrices^ from which models or type% 
for molding are produced, casts in what is termed '* fictile ivory" have 
been subsequently manufactured, which preserve, to a great extent, 
the beauty of the originals. Duplicates of these casts have been 
placed on sale at a low rate by the officers of the Society. They are 
divided into classes, so as to exemplify, aaiax «A'v^n!«S^<^^^^ ^^:&^si>- 
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teristics of the various ages and schools of this species of sculpture. 
The series, which numbers abt)ut 170 pieces, embraces examples from 
periods when monumental illustration from other sources is compar- 
atively rare, and diflficult to obtain ; and, taken collectively, forms a 
compendious history of the sculptural art. 

Under the authority of the State Medical Society of Vermont, a 
plan has been adopted for the registration of diseases with a view of 
thereby deducing general laws, which bids fair to yield most valuable 
results. A record-book has been prepared, to be used by every phy- 
sician, and so arranged with printed captions, that an entry of every 
case in which the physician is called, with all its essential particulars, 
may be made in a momeut^s time, and with but little trouble. It is 
believed that such a collection of recor^ will furubh much valuable 
aid in the history of epidemics. 

During the past year measures have been taken to put into imme- 
diate working order the Dudley Observatory in the city of Albany. 
The history of this Observatory, which we have in a former volume 
adverted to, is as follows: — Some years since, a magnificent donation 
of land was given in the city of Albany by General Van Rensselaer 
for the location of an Astronomical Observatory, and for the erection 
and equipment of the building, Mrs. Dudley contributed $12,000. An 
equal sum in smaller subscriptions was also made up by the citizens 
of Albany. 

The Observatory was erected under an understanding with Pro- 
fessor Mitchell, of Cincinnati, that when completed, he would take 
charge of it. While it was being erected Professor Mitchell embarked 
so deeply in railroad operations that he was unable to move to Albany. 
By reason of this event, unexpected to the founders, the Observatory 
has stood hitherto unoccupied. At the late meeting of the Scientific 
Association, at Providence, the matter came up for consideration, and 
the result is that the Observatory is to be fully equipped and placed 
under the charge of Messrs. Bache, Henry, Pierce and Gould, the res* 
ident astronomer being Dr. B. A. Gould. In addition to the amount 
already subscribed, Mrs. Dudley has also given $6,000 for the purchase 
of a heliometer, the construction of which was thus described by Pro- 
fessor Pierce at the last meeting of the American Association, '^ Tiie 
instrument to be obtained is a heliometer of great peculiarity, its ob- 
ject-glass being divided into halves, so that each half gives a distinct 
image of every star to the observer. By separating the halves, there- 
fore, the image of one star may be made to coincide with that of any 
other, and the distance of the halves of the object-glass will be the 
measure of the angular distance of the two stars. The same instru- 
ment may be applied^ as its name indicates, to the sun. Its range is 
only about a degree. The constmction of such an instrument requbet 
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the Dioest exercise of skill in astronomical instrument making. There 
are but two sucli instruments in Europe, one at Konigsberg, used by 
Bessel in the measure of the sun and the triangulation of the pleiades ; 
the other, which is a still more magnificent instrument, recently made 
by Repsold for the RadclifFe Observatory at Oxford, has not yet been 
put in use. It is with this instrument that Bessel has demonstrated 
that the stars have parallax and measured its amount. His instru- 
ment reads to hundredths of a second of an arc, and is accurate to 
less than a tenth of a second." 

The sum of one thousand dollars has also been given by Erastns Com- 
ing of Albany for the construction of an Astronomical clock on a new 
plan proposed by Dr. Gould. A meridian circle, which it is expected 
will be the most perfect instrument of the kind, as well as equal in 
size to any hitherto constructed, has also been contracted for in Mu- 
nich*. Other instruments are in the process of completion, and it is 
anticipated that the Dudley Observatory will be fully equipped and 
in working order sometime during the present year. 

Astronomer Broun, in the employ of the East India Company, in a 
letter to Colonel Sykes from India, which was read at the last meeting 
of the British Association, describes the successful establishment of an 
Observatory on the mountain Augustus MuUay, at 6,200 feet above 
the sea level, for the purpose of simultaneous record with tlie Observ- 
atory at Trevandruiu. The difficulties of access to the summit of 
the mountain were so great, from having to cut paths through dense 
jungles, infested by elephants and other wild animals — from having 
to use ropes and mechanical aid in getting up the building materials, 
provisions, and the instruments — and in the delays from the laborers 
running away from fright and the effects of cold — that two years were 
consumed in the undertaking. The object of Astronomer Broun in 
making known his successful efforts in Europe is to enable observers 
to put themselves into communication with him, in case they should 
desire to have any experimental researches made on so novel a posi- 
tion for an Observatory. 

Sir David Brewster, in his recent life of Sir Isaac Newton, tlms ad- 
verts to the prospect of future astronomical progress and discovery : 

" However great have been the achievements of the past, and how- 
ever magnificent the instruments to which we owe them, the limits 
of telescopic vision have not been reached, and space has yet marvel- 
ous secrets to surrender. A ten feet reflector will be due to science 
before the close of the century, and a disc of flint-glass, twenty-nino 
inches in diameter, awaits the command of some liberal government, 
or some munificent individual, to be converted into an achromatic 
telescope of extraordinary power. In cberishlijg these sanguine ex^ 
pectations, we have not forgotten that t\\« tiUiSwi ot ^im xyyt^dc^ip^ 
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mosphere must set some limit to tlie magnirying power of our tele- 
scopes. In a variable climate, indeed, the vapors and local changes 
of temperature, and consequent inequalities of refraction, olfer various 
obstructions to astronomical research. But we must meet the diffi- 
culty in the only Avay in which it can bo met The ostronomer can 
not snminon tlie zephyrs to give him a cloudless sky, nor command a 
thunder-stc»rin to clear it. He must transport his telescope to the 
purer air of Egypt or India, or climb tlie flanks of the Himalaya or 
the Andes, to erect his watch-tower above the grosser regions of the 
atmosphere. In some of those brief yet lucid intervals, when distant 
objects ])resent themselves in sharp outline and minute detnil, discov- 
eries of the highest value might be grasped by the lynx-eyed astron- 
omer. The resolution of a nebula — the bisection of a double star — 
the detection of the smaller planetary fragments; — the details of a 
planet's ring — the evanescent markings on its disc — the physical 
changes on its surface, and perchance the display of some of the dark 
worlds of Bessel, might be the revelations of a moment, and w^ould 
amply repay in national glory the transportation of a huge telescope 
to the shoulder or to the summit of a lofty mountain," 

The result of the experiments recently made by Professor Airy of 
the Greenwich Observatory, in one of the deepest of the English coal- 
pits, fur ascertaining the variation of gravity at great depths, havo 
proved beyond doubt that the attraction of gravitation is increased at 
the depth of 1260 feet by y^Jinr pfirt. 

During the post year, another veiy important astronomical work 
has been performed, by which the diflference of longitude between 
Paris and Greenwich has been ascertained. The number of days con- 
sidered available for longitude, in consequence of transits of stars 
having been observed at both Observatories, was 12 ; and the num- 
ber of signals was 1,703. Very great care was taken on both sides 
for the adjustment of the instruments. The resulting difference of 
longitude, 9' 20" '63, is probably very accurate. It is less by nearly 
y^ of time than that determined in 1825 by rocket signals under the 
superintendence of Sir John Ilerschel and Colonel Sabine. Tiie time 
occupied by the passage of the galvanic current appeared to be one- 
twelfth of a second. 

In his annual Report, the English astronomer royal regrets that, 
while the Greenwich astronomical observations have assumed such a 
shape that the astronomer will find all the moving bodies of the solar 
system presented in the utmost extent and accuracy, the same asser- 
tion can not be applied to the magnetical and meteorological observa- 
tions ; not, however, from any defect in the instruments or observations; 
for these have acquired an extraordinary excellence and precision, par- 
ticularly in the photographio branch of registration. " But," to use the 
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words of the Report, "after having obtained the im mediate resntta of 
observatioD, with the utmost coinpletencM and exnctitode, we are ab- 
■olot«1j stopped from mnking further progresa by the totnl nbsenoo of 
even empiricol theorr." At the Nime time, the ej stom and eiteot of 
the observations continue nnaltered. For the three magnetic elements, 
and for the barometer and the dry and wet ihermonieter*, eye observa- 
tions are made three or four limes dnilj ; and (hesc serve ns zeros 
both in time and in measnre for the eurres fonned by continnoua telf- 
vegistratioD on the phi'tograiihlc sheets. Thns, wlienever any extended 
view of the cosiiiical causes or laws of magnetism and meteorology 
aliall render an aecarale di^cossion of these phenomena practicable, 
those made at Greennicli will be fonnd to present such niaterisls for 
the investigation as can scarcely be obtained at any other Observatory. 

The ozone observations whicli were started pome time since in 
Great Britain, and which have been accurately kept by nnmerons ob- 
servers in all parts of the kingdom, have not led to any deductions of 
value to science; it is curious, however, to discover that in large 
towns, such as London and Uancliester, no ozone is developed, even 
when it is found to exist abundantly 'n the neighboring coantry, and 
especially so in proximity to the sea. 

It iswell-known tiiat great doubt has hitherto been c:ist upon the 
narrative pablisbeil some years since, by M. CaillS of France, describ- 
ing his travels in Africa, and visit to the city of Timbuctoo. The er- 
perience of Dr. Ikrlh, tlie African traveler, however, leave no donbt 
that M. Caille was truthful in all essential particulars. It was in April, 
1828, that Caill6 orrived at the Africiin city, his starting-place having 
been Sierra Leone ; and he endured frightful privations and sofTeringi 
on the wnj, lie is said to have been the lirst European who ever 
penetrated the mysterious Tinibnctoo, and his stay in it only lasted 
fonrteen days. Hardships, combined with t)ie bad effects of the 
awful climate, produced disease, and he returned to France in a dying 
■tate, and died shortly after. He was only tliirty-nine years of ag« 
when he was cut off. 

A tetter has been recently published in the jV. T. Tribune, from tb« 
Abbe Bourbonrg, a Ottlholio priest in Central Anieiica, in which he 
claims to have discovered in Guatemala theremains of various antiqas 
cities of great magnitude and solidity ; also, some most precious nion- 
nnienta of the langaage and history of tlie aboriginal people, long an- 
terior tu tl^MJI^^thc Spaniards. What will be tha most aarpris- 
'aionblifll^e received witli some incrednlity, 
""*"^^*fc«t these Inuguages contain nn- 
^hd Tuiit'.Tiic toiigiiea. Danish, 
e said to l» (iwai. 
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coantrj, while the Jndinn tradttionB declare that Uioir aoceeUira t 
grated from the aorUi-cast, by sea, through mint and finow. Sroxa 
tbeee philological rciuntng oad traditions, U. de Bourbourg coccludM 
tliat there was a Tuigration lata the country trota the settlement ofi' 
the Northuien in i^ln^^nchosetti. If true, tliis is a :iioet interesting^ 
coatribuUon to tb e history of the American coDtinent, and the piiblis 
wilt wait with impaiionce for that more oomplele accoant »f it whicit 
M. de Bonrbonrg intumis to lay befoT« the world, with the documonu 
ary evidence Bustiiiniii!; his 

Professor A. li^uiu^ofSti idea, in a comnianication ad- 

dressed to the Pliihniul|ibia bows most icdubitabJj that 

the practice of comprc.isiog \ Boially, which was siipjioaed' 

U> be peculiar to the aburigin ta of America, was praotiooJl 

by the ancient Hue?, imd pn ne other nationa of antiquity 

occupying Eastern Eumpe ai sia. 

During the pa^t EUininer tbe U. S. North-PaoiSa «a 

Teyiog squadron cruised in tne flrotiu deas, northwest nf Bchring 
Btrails. It was tdc irtmtion i,f l-ieiiffiniiiit. H,nlr;|.r- to vl«i( lli.. k.nil 
reported to have beco discovered by Captain Kellett, of the cx|>cdition 
sent out by the English government in 1851, in scarcli of Sir John 
Frankliti ; and as the weather indications were favorable to this end, 
tbe conri^c of llie vessel was shaped accordingly. Tlie position of this 
land, as reported bj Captain Kcllctt, was about sixty miles to the 
northward of Herald Island. The " Vincennee" I'eached Llio laliUida of 
72° 05' 29", in longitude 174" 8T' 15"— a higher point than ever be- 
fore readied, having sailed over tbo assumed position of Captain Kel* 
lett's land ; and Lieutenant Rodgcrs was forced to the cunclu^iun that 
Captain Ecllett had fallen into the common error in these latitudes of 
being deceived by low cloud-banks. At this point the progress of 
the vessel wfla interrupted by a barrier of ice, and as the vessel wm 
rot prepared for winter quarters in these regions, it was deemed ud- 
visable to alter her course. Returning by tlie west of Herald Island, 
the '■ Vincennes" sailed over the tail of Herald reef, and worked up to 
the position of tlie land reported by Captain Kellett, and nanied 
"Plover Island." This land was reported by Captain Kellett as hav. 
ing been seen in foggy weather; and here again he must have been 
deceived by clouds, as no land could be found by the " Viacennes," ^. 
thongh with every advantage of fine weather for observation. 

An eipedition has recently been sent by the Dutch government to 
the Arctic Seas, to commence an investigation into the nature of 
oceanic currents, according to the syijtein and plan proposed by Lien* 
tenant Maury. 

Daring the past season, the American Exploring Eipedition nnder 
Uentenant Page, U. 8, N. in Paraguay, have asoanded tbe branoli. 
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of the Parana, or La Plata, known as the Salado, a distance of 860 
miles. The Salado empties into the Parana at Santa F^, the i)rin- 
cipal town of the province of that name which is one of the Ar- 
gentine Confederation. The Salado has never heretofore heen either 
ascended or descended to this point, and the practicahility of its navi- 
gation was a prohlem unsolved until this exploration. It is the most 
important river in the Argentine Confederation, and is the natural 
outlet for the products of Salta, Tucuman, Santiago, Mendozo, Cor- 
dova, and Santa Fe ; but the apprehension of encountering insur- 
mountable obstacles, and the fear of the Indians, have deprived the 
inhabitants of tliose provinces of its benefits ever since the first settle- 
ment of the country. The region of country through which the ex- 
pedition passed is represented to be beautiful in scenery and well 
wooded. The character of the soil is alluvial, based on argillaceous 
substrutuin, and it is said that all that is wanted to transfonOi this 
wilderness of country into a garden is the hand of civilized man. The 
government, aware that the resources of this productive country can 
be developed only by the introduction of a foreign population, holds 
out to immigrants the most liberal inducements. 

The geological survey of New Jersey has been continued during 
the past year with great vigor. The enhanced value of land in certain 
districts arising from the discovery of new localities of peat^ calcareous 
marls and green-sand, will, it is said, more than equal the cost of tlie 
survey. 

Further evidence respecting the fate of Sir John Franklin, confirm- 
atory of the statements made by Dr. Rae last year, has recently been 
obtained through the agency of an expedition sent out by the Hud- 
son Bay Company. This party left Carlton House, 54° north latitude, 
February 7th, 1855, and descending the Great Fish River, reached its 
estuary into the Arctic Sea on the 80th of July. Here they met with 
Esquimaux, who corroborated the reports of Dr. Rae, and directed 
them to Montreal Island, a short distance from ih<f mouth of the 
river, as the spot where, according to their instructions, they were to 
commence minute exploration. From this time until the Uth of 
August, the party were industriously engaged in searches on the 
island, and on the mainland, between C7° and 69^ north latitude. At 
last, on Montreal Island, where their explorations commenced, they 
found snow-shoes known to be of English make, with the name of 
Dr. Stanley, who was surgeon of Sir John Franklin's ship, the ** Erebus," 
cut in them by a knife. Afterward, they found on the same i8land a 
boat belonging to the Franklin expedition, with the name ** Terror*' 
still difttinctly visible. Among the Esquimaux were found iron kettles 
corresponding in shape and size with those furnished the Franklla 
expedition, and bearing the mark of the Bnl\i^ ^o^^sniSMsr 
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articles known to linve belonged lo the espedition. vete obtained 11 
tlie Esquimaux, nnJ liouglit hj Lhc party for deposit nith tbe Brltitt 

TJie report of the Esquimauz whs, that one man died on Muntre« 
Islan<l, and tlmt the baluiioe of Uie party wnodered on the bench c 
t)te mainland op[>OBlte, miiil wota out b; fatigue and Btnrration, tfaoy, 
one by one, laid themselves down and died too. No papers or book*, 
ware fonnd j nor was it likely, as four jean 
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brandies of a guoA En);li.Hli education, and in Latin or soinu inodera 
langungc. It Is also understood that similar regulations will also b* 
adopted in all tlie utlier departments of government Eervice. 

We present to our readers for the present year, the portrait of Oot 
B. M. Hue, of New York, dialinguislied fur his many and important 
improvements of tlie printing-prusa. 



In orJer to illustrate tlie progress of Discovery and Improve majj 
in tlie various Departinenta of Science perLuning to Agricultms 
and Rural Economy, mora fully tiian the limits of tiie "AiaiuiJ ef 
Scientific Discovery" will allow, tho Editor has reyent!y pullisliocl I 
eepnrato volume airan^d upon n similar plan, enlitlod the Pi(f 
Book of Aijriealture, or the Annual of Agricultural Discovejy ati 
Improvement for 1855-8. To those of our readers who are ^ 
uroua of a more complete report of Bcienlific progi-ess for the pfA 
year, in these special departments, we ivoulJ refer to tho abolfr 
notic«d publication, \ 

All communications intended for tbo Editor of "Annual of Scientuje 
Diacovery," or tbo "Ycir Bnoksof Agriculture," sliould bo adibcssed to All 
care of G. E. Purs.m i Co., 32!\Broadway. Xew York. 
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MECHANICS AND USEFUL ARTS. 



SUBJECTS FOB KJTESTIGATIOSr AND PEEitlUM. f 

• # 

DusiNa the past year the London Society of Arts published a list of snb- 
Jccts, desiderata in the various branches of science and art, which thej 
considered worthy of investigation, and for the best communication respecting 
which, sent to the Society, they proposed to award a premium. As it is a 
matter involving no little labor and knowledge to select, and explicitly set 
forth, reasonable problems and inquiries relating to the industrial arts, and 
believing, as we do, that at the present day, a great part of every invention 
consists in finding out what is really needed, wo copy some of tlio most im- 
portant of the subjects propounded by the Society ; and for the best account 
or treatise respecting which premiums are ofibred. To indicate and point 
attention to a want is, at any rate, the most effectual way of supplying it. 

For an essay on ancient metallurgy. 

For an account of the modes by which wolfram can bo separated from 
other ores; and on the uses of tungsten in the arts. 

For any new application of tungsten in arts or manufactures. 

For an account of menachanite or iserine ; and suggestions for obtaining 
titanium from these ores. 

For any improvement in the process of condensing the fumes in tho smelt- 
ing of lead slags. 

For an account of the best proportions for tho production of tho compound 
metal, bronze; and the preparation of bronze washes. 

For the invention of a white motalUc alloy, free from microscopic iaults, 
which may be successfully applied to the arts; is liard enough for use in 
reflecting telescopes, and is not liable to bo acted upon by the atmosphere. 

For the discovery or manufacture of a new smokeless fuol^ wUvdVv %\x<^ \i^ 
occupy moro space^ or bo of greater weight than tb.^ ta<^ uo^vi va. \^aA\ ^^^ 



24 ANKUAL OF SdESTTPIC DI800VERT. 

Bhall be equal in Uio aaioimt of heftliiig power, wiUiout liabilitj to ii^um 
meUils in contooC wiih it. 

For an account of tho prficc^ae* cmplujed in obtaiDJng iliSereat pToduoU, M 
parraGDe from eliale, aud tlio uses to which the; may lie upplied. 

For Qti account oP the cconomio manulaetnre of ctJor by elMtrici^. 

For Iho prcparaUon uf arij OQlar,' applicable to the japaimod mi 
papier mach^, tliat ahaU bL- free from the brightness (or glare) of the 
colors now used, but jel f teacai the Buno degree of hanlneea and ilursbUtty. 

For the preparation of light aSto's ta he osed in eaameling or jajxdudnl 
alate or iron, that will slaad the 1 from the flre withwit "'■ ■ -- ^ 

ing 01 discoloration, and hi sufQcii > re^iit scrnttibca. 

For an ncecnint of ilin prooaaitn I in the prcpajation of 

Oharcoal, and its recent a|ip1icaUonl ti cturing aud othor purposes. 

For the best essay on tii;.' tbeoiy at ce of rornicntation, purtioulirit)! 

as nppheil to tlic art of browing, » .fy, or altogether dispeoM 

the iutCTnipdialP process cf maJOos, 

Fora substitute for, or propsnttebs^'g fbr r^tng bread, Vbtt mmf^il 
prcasrvoil for use, belter tluiii any hilhtprto geriTnll.v Ininni!, 

For improTcinotits in tlie proct.^sea for iiicFiTviiift animal food, and for pre- 

Sitiug salted and other pro'.isiona from becomitij^ raucid. with an account of 
tUods at present employed. 

For tho discovery, and production to the Sociclr, of nnv new substaao* 
' which can bo Buccessfully VLfeii as a substitute Cm gutta pcrclia. 

For Iho production of a pcrfoctly colorless copal vanfish, not liable to injm« 
tho colora over which it ia applied. 

For the jiruiluction of a colorless i^ld siiie, not liable to alTcet the dclicata 
tints wiili niiiL'ii it is nii:ce<l when used to Ginlitato their drjlti;;. 

For n puro colorless oil, suitable for arlislsr or for a decolorizing agent tat 
linseed oil, which will leave its other proi-crtics unimpairt'd. 

For l!io proiluction of cheap piu^lc and yclloiv lafcefl, of good quahty, Brat- 
able for carriape-biiiWerfs etc., and not liable to ilido or ohanac color. 

For the importation of, at least, two tons of any new vosetablo fiber, apfOr 
cable to all tho purposes fur which lla:£ or hemp is u<.>w u^ed, aud ei^uallj 
strong and durable. 

For the discovery of an economic and cDcclive substituto for the teaiell 
used in rai.-iiig Uic face, or na]), of cloth. 

For a method of preparing an engine size fur tlio uao of papcr-makw^ 
superior to any now in u=c. 

For the he?t account of tlie mode in which size from se.i-wccd la prepaiei 
and ut^cd by the ChiQcsc. 

For the best scrica of usfful products from sea-weeds, the methods of 
obtaiuiiig thorn, and tbe piirpoK''S lo which (hey nro or may be applied. 

For an effectual nutliod of udliiing the sowyrajro of towns. 

For fin account of the niechaniinl means at present in u'C to facilitate thO 
operation of packing goods, whether by liydraulic pn^sscs or olhernise. 

For the best form of street goods wagou; tlio iniprovcmcnis re^uircJ area 

nar center of gravity, and a ready meana of dUchoLCgiag heavy paekagoa. 
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Por m dastio material for tabing suited to the oonveyanoe of gas, and not 
liable to be affected hy alterations in temperature, or to be acted upon by the 
gas itself 

For improvements in the ozy-hydrogen microscope, and the means by 
' which a bright object may be presented on a dark ground. 

For a nqnd means of reproducing artistic designs or sketches, without the 
intervention of hand labor, for surface printing by machinery. 

For a means of producing impressions from copper-plates by machineiy, 
witfaout the intervention of hand labor. 

For the invention of a simple electrometer, to be sold at a moderate price, 
for determining the amount and kind of atmospheric electricity ; and which 
will show uniform results under uniform circumstances. 

For the invention of a marine mercurial barometer, which will obviate 
ttie OBcillaiion of the mercury, and fulfill all the conditions necessary to make 
it a good and reiiaMe instrument ; and be sold at a moderate jHrice. 

For the invention of an anemometer for determining the direction of the 
wind, and its pressure in pounds on the square foot, to be sold at a moderate 
price. 

For the invention of an anemometer for measuring the force and direction 
of the wind on board ship correctly, distinguishing the amount due to Hie 
wind and that due to the ship^s velocity, varying with the an^e. 

For an instrument that will detect the local attraction of a ship at sea^ with 
reference to the compass, by direct observation of the heavenly bodies, vfUh' 
out the process of turning the ship. 

For the production of a lustrous wool, to be used in lieu of silk, in the 
immnfaftare of fringes, carriage laces, eta 

For the soocessful application of some new means (as electricity, or photo- 
graphy, for instance) for producing ornamental designs in woven fiUnioBi 
which shall be cheaper, and easier of application, than those at present 
epiployed. 

For an efifident means of removing the &tty matters from sldns, so as to 
VBoder them capable of receiving mordants by the ordinary printing processL 

For the best mode of dressing kid for the upper leather of boots; the im- 
provements required are, strength of the grain and a good Ann black dye. 

For the best Bpedm&Da of dstemSi suitable for household or other purposes, 
made of glass in one piece. 

For a chair or couch affording the greatest possible amount of support to 
penKms of weak physical powers while writing. 

For a moans of rendering the pbMter used for casts, kas absorbent, and 
more adhesive^ so as to fodlitate its use for repairing purposes. 

For the best means of taming to uaeftil aocount, slag of fh m aoei^ in a 
ooaree^ refined, or combined state. 

Fat the best design for a flower trough or vase^ ornamented in baa-relief 
and o^iable of being cast from a mold in one plece^ and of being produced in 

2 
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SUBMABINE TUNNEL BETWEEN ENGLAM^D AND FBANOB. 

M. Fayre, a distinguished French engineer, has recently brought before the 
public an extraordinary plan for constructing a submarine tunnel under Ute* 
channel from France to England ; and what is no less extraordinary, the en- 
terprise finds supporters, and may be considered as seriously entered upon, i 
The length of the proposed tunnel will be about 18^ miles in length, to wbi^ 
must be added about 1^ mile that will run under the shore on each aide in 
order to give the necessary gradual ascent from the tunnel to the surfaoe of 
the earth. The distance between the top of the arch of the tunnel will be 
less than 27^ yards, so that all danger of the ocean breaking tlurough wHl 
be avoided by this enormous thickness of what may be called the wall of 
the tunnel This tunnel will be lined with a double arch, the first of granite 
and of impermeable cement, the second of thin iron plates pierced like a 
colander with small holes, so that the slightest leakage will bo instantly 
discovered. Through this tunnel it is intended that an atmospheric railroad 
shall be established, thereby avoidmg the smoke consequent on the use of the 
ordinary locomotive, by which the transit from end to end will be performed 
in 21 minutes. The natural objection which arises to the practicability of 
this stupendous work is the difficulty of getting rid of the earth and stone 
quarried out of the bowels of the subterranean chamber. In the ordinary 
course of engineering, every barrow-load of earth would have to be brought 
to one of the mouths of the tunnel, which operation wpuld consume so much 
time and labor as to add enormously to the expenses. This difficulty M. 
Pavre proposes to surmount by sinking along the course of the tunnel what 
he calls " Maritime "Wells," which will divide this subterranean gallery into 
sections of about 11,000 yards each in length. By these wells all the encum- 
bering earth will be thrown into the sea, forming islands about the weUa 
themselves, and so strengthening them. These wells will serve the purpooe 
of ventilating the tunnel. The cost of the whole is estimated in round num- 
bers at 100,000,000f., or $20,000,000, and the cost of each yard wiU faB 
2,695f., or $639. The soundings that have been made in the English Chann^ 
show that the soil is very fevorable to such an undertaking. At a certam. 
depth freestone has been found, so that the vault of the tunnel will be fonned 
of a stone impermeable to water, and capable of sustaining, in a thickness of 
27 yards, an enormous weight 

The estimates of the produce of this submarine railway, are based on the 
supposition that 200,000 passengers now travel backward and forward b^ 
tween France and England at the present day. Of course this numbtf 
would be increased by the facilities offered by the submarine railway. Praooe 
now consumes 80,000,000 of metrical qumtals of pit coal, 8,000,000 of whiob 
is frimished by En^and, the remainder by Belgium and Prussia. As the aa- 
'peiioT &cility for transport would enable England to supply much of this ooal 
now brought from those countries, the Company calculate that their tranapcrt 
of coal will amount at least to 10,000,000 of tons, which will yield a piofik 
for transport of 10,000,000 of francs yearly for this branch of commeioe 
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aloii& Beddes, the 3,000 ships that now aimually enter the harbors of Calais, 
Boulogne, and Dunkirk, with a tonnage of 40,000 tons, will, of oourse, yield 
a great portion of their traffic to this railway, which will be safe, expeditious, 
and comparatiyely inexpensive. 

Engineers are at present engaged making suryeys and soundings for the 
purpose of estimating, as accurately as possible, the utmost cost, and con- 
tractors, offering guarantees of responsibility, are ready to take work. 
Ilie following is the conclusion of a recent report on the subject : 
"In conclusion, we are impressed with the conviction that we have proved, 
not only that this project is possible, but that it will be comparatively easy to 
construct a raUway under the Channel We have now developed our system 
of maritime ^ wells,' which would divide the subterranean tunnel into differ- 
ent sections. Our plan of a double vault would g^e as ample securities sa 
any of the ordinary railways possess. The tunnel would set aside the arm 
of the sea which separates France firom England. It would bind, upon the 
most solid foundation, the Continent with Great Britain, which is at present 
isolated from the rest of Europe. Our project has been received every where 
with the most lively sympathies, and an Anglo-French Company will be im- 
mediately organized upon the most powerful basis to execute the railway of 
Calais." 

NEW METHOD OF BEPAIBnrG A SHIP WITHOTJT DOCKINO. 

The immense British screw steamer, Himalaya, having become seriously 
damaged in the Black Sea, it became requisite that repairs should be made at 
Kalta^ There being no dry-dock at the place of sufficient capacity to receive 
her, this difficulty was surmounted in the following manner: The Himalaya 
is an iron vessel, constructed on the life-boat principle, with water-tight com- 
partments. She was taken into the dock about noon, and water introduced 
into her fore compartment with syphons, for about two hours. At that time 
a powerftil purchase was fixed aft to four derricks, and hove taut, when she 
started up 18 inches. Three hours later the purchase was hove again, when 
she moved up 12 inches, and so continued until half past eleven p. n., when 
it was found that the shaft-hole of the propeller was 15 inches out of water. 
At this time her immersion was 7 feet 10 inches aft, and 27 feet forward, with 
about two feet of water under her forefoot ; and this was accomplished so 
easy that persons witnessing the operation almost doubted their own eyes. 
She strained nothmg whatever, and when her defects had been made good, 
she was let down, the water in her fore-compartment pumped out, and in 12 
hours she regained her natural position. It will be seen that she was water- 
borne the whole time^ and that by destroying the buoyancy forward the aa- 
iistaace she required aft to raise her was oomparativdy smalL This opera- 
tion, probably, would answer only for an iron vessel, inasmuch as any wooden 
vessel, as ordinarily oonstructed, would be found deficient in longitudinal 
strength. 

The Kantical Vagaisinis in this copneetion, also reoallfl to remembrance an 
ingonioiis plan adopted some yean slBOf^ ^ Vsi 
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repairing a vp-wel witbout 'locldnK. The United StaW ehip oflhe line, Det 
awaro, iiiunaJialplj* alter Inunehing, lost ■ portion of her copper. Thore bc^ 
00 p^ivcrnmtnt drj'iiix'b at that time, the abip won sllowed to rcnDaia in tlitf 
condition unlit ordtra fiuuc lo fit her for sea, when, in order to moke bet oatBt 
as fomplcte below as fiU)\''; wat«, Ur. Broodie, tlie foreman of the yard, pi» 
posi-d and obtiiined Imvi? to make • bOT, witb open top and ^de, to cov^ fht 
part Wl)frcpiuroil,oi)eBidpioBtlh*rfdeort]ie6hip. The locfllit? of the ap* 
&om H-hicli the copper was removed being known, there was littJe difflcnitjr in 
prc-pariiip timhera or the Bli.ipo of the side of the wanol, upon which a box; 
or divin^'b(-It, was prnjoolixl, of iofflracnt size and Etrcn^h to BOHtaia tlM 
pressure of the water Trom without when the water from within waa nanonaC 
Whoo finished, tlic edgeA, c'o;nit]g ag^net the aide of the ship, aiid fbrmin^ 
the mar^ii of tlia open side, wefo padded with canva^ no aa to bo bnmgME 
cloBL' lo previ'Ut Ihc poHKOge of the water, and the wliole labric bein^ prorldsd 
n-ith Tiug-hoh^, for iiix'urlii),' the box to Its place, hy means of ropes paaasl 
under tlic l;cel and up the oppcoite lido, in Idfo moaner it wu eucured AmV 
fMvaudnd; and wl-uu thus mada&«^lfaewMWln•paHlp«doDt,M■■'Mi||p^ 
men went down to the place, when the ooppcr nnd worm-eaten plank ib«M 
removed, a new plauk iu^-'fttd, Guttened, caiilkod, and rt-copiicriHl. All this 
while tin- ship was iiHonl, and the defi.t-livo |i;irt fnmi 15 tii 1ft ftft below the 
Burflu.'o of tlie wuti-r. Thf pliip weiit M scii :iii(I piTfomivd t!ie n.-^riiil cruise 
of three yearis more or lesf^ and Mr. Broadio Wiia uwardL'd $500 liy Congress 
for his n^eehjiuiuJ skilL 



IN SnrPS AND STEAMERS. 

Cimard Slttiniship Pirsia, — During the past Bcaso'n, a new iron stcamail 
the Persia, has been InuncUed by the Cunard Steamship Companv. at CilaBgow, 
Scotland. This vessel, at present, is (he largest steamer alloal. far execoding 
in lei^h, strength, tonnage, and steam power, the Great Britain or tlM 
lUmalayn, nad exceeding also by no less than 1200 Ions Iho internal enpaciq- 
of the largest of the present splendid Cunard linera. Iler chief proportion* 
may bo Rummed up as followif : — 

I.ciieth from fl^rD'hcid tn taffnll ........... 8911 ftcL 



Stupendous as the Persia is, the lines of beauty have been so well worked 
out in tlie preparation of lier model that iier appearance is singularly grace- 
thl and lightsonic. Yet tlii.i mighty Gibrie, so beautiful .is a whole, is made 
up of innumerable pieeei of ponderous metal, welded, juintid, and riveted 
Into eaeh other with exceeding deH[ies.i. The fceel consists uf Bcvcml bars (J 
iron about 35 fi-cl in length ta.-li, joined logellier by leng H,'arf?, and aa a 
whole 13 incliea deep by H iaches thick. The fr.imiEg is constructed in a 
'Qer at once pccuUnr, and securing the greatest possiblo amount of strength. 
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Tlie iron stern-post is 13 indies in breadth, bj 6 inches in thlrtoiesH^ oanying 
the rodder, the stodc of which is 8 inches in dismetOT. The framing of the 
ship is very heayy. The space between each ihune is only 10 inches, and 
the powerful frames or ribs are themflelves 10 inches deep, with doable ang^ 
irons at the outer and inner edges. The bow is oonstmcted in a mann^ at 
once peculiar and affording the greatest possible strength to this important 
part of the ship. The framing is placed normally to the stem, the effect of 
which is that, in the case of collision with oth^ ships or with rocks, or ice- 
bergs, the strain would fall upon the veiy strongest material within the 
structure. The plates or outer planking of the ship, so to speak, are laid 
alternately, so that one adds strength to the other, and they fimn a whole of 
wonderfol compactness and solidity. The keel plates are •{-} of an inch in 
thickness; at the bottom of the ship the plates are l{ of an inch in thickness; 
from this section to the load water line th^ are f of an inch, and above 
this they are \l of an inch in thickness. The plates round the gunwale 
are { of an indi in thickness. 

The Persia has seven water-tight compartments. The goods are to be 
stowed in two of these divisions. These goods' stores, or rather tanks, are 
placed in the center line of the ship, with the coal cellars or bunken on eadi 
side of them. At the same time, the vessel is so constructed as to have in 
reality a double bottom under these goods' chambers — so that if the outer 
were beat in or injured, the inner would, in all likelihood, protect the cargo 
dry and intact The chambers are perfectly water-tight ; and in the event of 
accident to the hull, these tanks would of themselves float the ship. 

Steamer Ocean Bird. — About three years ago the project of establishing a 
bne of European steamers from New York, to make the passage across the 
Atlantic to the nearest port on the coast of Ireland, within one week, was 
broached by Mr. William Korris, an eminent engineer of Philadelphia^ wlx\ 
together with several distinguished gentlemen of New Toric, commenced the 
enterprise. Mr. John W. Griffiths (now editor of The Nautical Magadne\ 
marine architect of New York, was instructed to build a steamship capable 
of going 20 nautical miles an hour, that would acoommedate from 60 to 80 
paRscngera, and coal enough for 3,000 miles of stecmung, at a cost of not more 
than $120,000. Mr. Griffiths submitted his plans lor a steamer capable of 
attaining this Bpccd, with a mean draught of water of 7 feet, so modeled that 
slio would lift h'^r bows over the wave instead of cleaving it, and be sustained 
by the middle of hor length rather than by the ends, thus removing the main 
cauHe of pitching or divergence from the horizontal position, and enabling the 
hull to glide over instead of cutting through the water. The plans were 
approved, the work progressed satistactorily toward completion, and the 
vessel was nearly ready for launching, when the failure of Mr. Norris brought 
her under the hararaer of the United States Marshal. The present owner 
not choosing to complete her according to this original plan, Mr. Griffiths 
declined proceeding with her construction, and she was consequently flnished 
by other parties, with modifications. These consisted in a i»rl"/»*;/^n of fiv© 
per cent, of the |tfopolling power, the additkxi ^ ^ 

tons, making &)wr decks altogether, and a < 
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iliiuiiot<?r of tlio pidiik-whoets. Theeo slUTBtiocu sink the bull IB iactaM 
dt-cpor tlum was origm-illy caltnbtted Hit, besides prceeiiting a, much lai^er 
ftniomit ol'suriaet' fur atriioapharic wniHtanoo. Her dimenaious, as oomplete^ 
arc 222 feet OQ the lou<l Hue, 226 ieot oD d«Jc, 3lj tifnt 10 iadita bnuo, sod 
32 Gf t hold, or 7 fi.^.t deeper tban her huU was designed Ibr. The 
is proport' d G 11 



siDgf ^-return fiue boilers, w Ibrward and tm 
e 20 fee ong, and the ott two 'l%fU 
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a cnpda tor iron and brass casting. The ship^s engine and a ten4uirae port- 
able engine sapplj the neoessary power for driving the tools. 

Unproved Hudder. — ^In an improvement recently patented bj J. S. Bobbins 
of San Frandsoo, two rudders are employed to steer the vessel One of 
them is attached to the stem-post in the usual manner ; the other placed 
directlj behind the first, and secured in an iron fitune which projects back for 
that purpose. The two are connected together with arms in such a manner 
that the force of -the water, when it comes in contact with the after rudder, 
will assist the helmsman in moving the post rudder, so that they counter- 
balance each other. This it is said reduces the labor of steering to almost 
nothing, gives complete steadiness to the wheel, and enables a single man, or 
even a boy, to guide the largest vessel in the fiercest storm, with perfect 
ease. 

India Rubber Lining for Vessels. — ^A plan has been patented by Mr. Y. P. 
Gorbett, of New York, for lining vessels with a continuous coating of India 
rubber, as a safeguard against leakage. It is intended to apply the lining 
within the firame of the ship, and beneath the ceiling. A large proportion of 
the accidents that occur to the hulls of vessels are fix)m striking the bottom 
in such a manner as not to actually displace, or rather destroy, any p(»tioo, 
but only to strain and split the wood. The whole reliance being on the 
integrity of the exterior shell, it follows that the starting of a few planks 
creates a furious leak, and unless the pumps are capable of controlling the 
evil, the ship is lost With a gum lining, however, the leak would merely 
fill the spaces between the frames, and the interior of the hold would remain 
as dry as before. The edges of the sheets, which are proposed to be fixHU ^ 
to f of an inch in thickness, are to be cemented by heat; and the gum, it is 
beUeved will be as durable as the wood itself 

A patent for improvement in prox)eUors was granted Cha& de Bergue of 
London, June 9th. In this improvement the propeller somewhat resembles 
a rocking arm or blade, working in a chamber open at each extremity, one on 
each side of the vessel, as a substitute for, and in the place of) the common 
paddle-whecL It is connected by a rod to a crank on the extremity of the 
main shaft of the engine, and it thus receives a vibrating treading motion, the 
action being somewhat like that of a fish's tail: it is all under water except 
the crank, and part of the connecting rod. 

Improved ScreuhPropeUing Engines. — Mr. Salter, of Londoo, has introduced 
a now arrangement of steam-engine, particularly adapted for screw-propeller 
navigation. It may be considered a semi-rotary, reciprocating engine, having 
two curved cylinders, the pistons of i^ihich, at every stroke, travel over a seg- 
ment of a circle; and the piston-rods being connected by toggle-joints to the 
crank on the screw-propeller shafts each revolution is eCfccted with a minimum 
amount of fnction. The valves are so arranged that the induction port opens 
very small, allowing the injection only of a puff of steam, while at the end 
of the stroke the exliaust-valvo opens to the fullest extent, giving instantan- 
eous fi'ecdom to the return-stroke of the piston. 

Side Screw iSffeamerj.— Tlie steamer Baltic, of Lake Erift^ qqr» ^ \f^^tf- 
whoel boat^ waa divested of her paddlea and 
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season w li -ucl ncR>W8 — one at cttph lide, and 
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in the slightest current of water or air, greater simplicity and power, its 
adaptation to attain any yelodtj required, high or low, and that it will 
propel a vessel from 50 to 100 per cent fturther, in the same period, with 
lees fuel consumed, than screws of the ordinary construction. They also 
work more kindly than the ordinary propellers, are not likely to receive 
ii^ury at aea^ and can not get foul of sunken ropes or ch^ns from the ships in 
rivers. 

In a discussion at the last meeting of the British Association on the effectB 
of screw-propellers, when moved at different velocities and depths, Mr. G. 
Bennie stated, that from experiments which had been made under his observ- 
ation, it was desirable that the screws of vessels should be of small dimen- 
sions, light, and of rapid motion, and that their effect would be increased by 
their being as deeply immersed as possible. He also recommended the disc 
sorew. 

Jmprof?emerUs in Masts, — ^An iron screw-steamer, c^ 600 tons, recently built 
at Glasgow, Scotland, for the African Steamship Company, has her mainmast, 
from step to several feet above upper deck, of a strong iron tube, into which 
is fitted the usual wooden mast By this means, should the mast break, or 
be cut away, a new one can easily be fitted in without disturbing the cargo. 
This vessel has also her keel built on a plan patented some time ago^ having^ 
instead of a solid forged bar, several plates securely riveted together, thereby 
giving a great increase of strength at lees cost 

Supporting Sh^' Ibpmasis. — Ordinarily, the lower end of a ship's topmast 
Is supported on what is known, in nautical parlance, as a "fid." Tliis consists 
of a square bar oi iron, which passes through the heel of the tc^most, at 
right angles to the latter. The " fid" rests on the "trestle-trees," which are 
two stout horizontally projecting pieces, secured near the top of the lower 
mast In all vessels there is more or less tendency in the " trestle-trees*' to 
sag down out of a horizontal position, for upon them falls the entire weight 
of the topmasts, with all their spars, sails, and rigging. It is no easy matter 
to restore the topmasts to their proper position when once the " trestle-trees" 
have given way. Thomas Batty, of Brooklyn, N. Y., by a method recently 
patented, supports the topmast by providing two iron straps, which extend 
on an angle^ frttm the cap of a lower mast to the ends of a bolt that passes 
through the heel of the topmast and answers as a "fid." The heel is also 
ftumishod with a strong iron thimble. Both straps are made in two pieces, 
united at their centers by nut and screw ; whenever it becomes necessary to 
raise the heel of the topmast, it may be done in a moment by screwing up 
the straps. — ScienUfic American. 

STORM-ANCHOR. 

Mr. R. D. Guinon, of Brooklyn, N. Y., has patented a very simple and ob- 
vious improvement on, or rather attachment to, the common ship's anchor, 
designed to give it a better holding power in a muddy or quicksand bottom. 
The chief characteristic of an anchor, like that of ♦>'* »«;««•>, , 
acious hold on "things of earth," and, aingiiiaz) 
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of paddles— 21— on each wheel, aqd the number of rovolations taken with a 
ooonter. Every other paddle on each wheel was then removed, reducing the 
number to 11 (leaving two for the odd number), in their former position, and 
one vojoge was made with the wheels in this state, and the number of revo* 
lutions was also counted. This last performance was not repeated, for the 
concussion of the paddles on their entrance into the water was so great as to 
cause an excessive .vibration and shaking in every part of the vessel, Uie 
paddles struck the water, as if acting upon a solid instead of a fluid substance. 
** This was the more remarkable, as with 21 paddles in each wheel not tho 
slightest vibration of the hull had ever been experienced from the action of 
the machinery, the Mississippi being noted for solidity and steadinessi" When 
21 paddles were again restored to the wheels the vibrations and shakings of 
the hull of tho frigate ceased, and all was smooth, steady, and pleasant as 
before. With the 11 paddles the IHgate's wheels made 3536 revolutions in 
the 37^ miles, while with tho 21 paddles she only made 3011, that being the 
mean of eight passages. The amount of slip with the 11 paddles was 25*74 
per cent ; with the 21 paddles 12*79 per cent The slip, therefore, of the 
lesser number of paddles was twu^e as much as the greater number. The 
paddles at the periphery of the wheel — when 21 were used — ^were 4*338 foet 
apart; with the eleven 8*676 feet apart This relationship of the paddles^ 
and the different results produced by them ape sdentiflc data of very great 
importance. 

WOOD-LINED BEABIKOS FOB SHAFTS. 

Messrs. John Penn & Sons, of England, have recently, with much success^ 
applied a novel kind of lining to the stcm-boarings of the shafts of screw- 
propellers. The journal is covered with a thin belt of brass, which forms the 
rubbing surface of tho shaft. Tho fixed rubbing sur&ces of the bearing are 
composed of strips or segments of Ugmtm vite, or other hard wood. These 
segments of wood are fitted into dovo-tail grooves in the casing, and small 
spaces are left between each strip to allow ^e water to enter and keep the 
rubbing sur&ces cooL The segments may be made to key up when worn, by 
being fitted into wedge-shaped grooves. This kind of bearing scorns pecu- 
liariy adapted for the situation in which the exigences of the screw-propeller 
have caused it to be applied. 

ON THE STRENGTH OF BOILERS. 

Mr. Faari^aim, in a recent lecture before the Manchester (England) Me- 
chanics* Institute, made tho following statements respecting the strength of 
stcam-boQers. According to Mr. F., the cylindrical or spherical boiler waa 
the most eligible and strongest form in which iron plates could resist internal 
pressure. The deduction for loss of strength, on account of riveted joints and 
tho position of tho plates, was about 30 per cent for the double riveted joints, 
and 41 per cent for the single ones; the strengths (calling t^^ — '"^^ ^'^'"^ 
being in tlie ratio of 100, 70, and 56. Wo Yiad foxmi^^DaX^ 
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STEAM APPLIED TO MUSIC. 

A Yankecf genius has recently succeeded in harnessing steam to a musical 
instrument His name is Joshua C. Stoddard, of Worcester, Mass., and the 
following description will give some idea of the invention : — ^The instrument 
consists of a horizontal steam-chest or cylinder, some six feet in length, and 
fix)m four to six feet in diameter, which is fed with steam fix>m the large boiler 
in the establishment where it is located. Upon the top of this cylinder is a 
series of valve-chambers, placed at equal distances firom each other, into whidi 
the steam is admitted without obstruction. Each valve-chamber contams a 
double metallic valve, with no packing, yet it fits so closely upon its seat as 
to admit no steam to escape. To each of these valves is connected a very 
small piston-rod or stem, which passes through the chamber, and is operated 
upon by machinery without Were it not for this stem, the valve would be 
simply a double balance-valve, and would remain stationary wherever placed, 
the pressure of steam bemg equal on all sides : but a part of one end of the 
valve being carried outside of the chamber, gives it the self-closing power, 
which is the nicest part of the whole invention, and perhaps the best patent- 
able feature. With a slight pressure against these rods, the valve is opened ; 
and when the pressure is removed, it doses as quick as steam can act, which 
is not much behind electricity. Directly over each of these valves is placed a 
common alarm whistle, oonstructed similar to those used upon locomotives, 
except that it admits of being raised or lowered, to flatten or sharpen the 
tone. These whistles are made of different sizes, so as to produce the de- 
sired tone corresponding with each note, etc. This completes the machine, 
with the exception of a cylinder similar to those used in a common hand-organ 
or music-box^ containing cogs which, when properly arranged, will, when 
turned by hand, or otherwise, operate upon the valves in such a manner as to 
play any tune desired by simply changing tlie position of the cogs, which are 
intended to be movable. One of these instruments can be heard fixmi ten to 
twenty-five miles on the water, and eveiy note wUl be perfect and fulL This 
invention is so completely under the control of the operator, that, were it ar- 
ranged with a key-board similar to a piano, it would obey the slightest touch, 
and a child could play slow or quick tunes, every note of which mi^t be 
heard several miles. It is the design of the inventor to place these instru- 
ments upen locomotives and steam-boats. It would appear rather novel to 
^ohn Bull to hear " Yankee Doodle" tram one of our ocean-steamers as she 
was about to enter a British port (say twenty miles), and it would remind a 
Yankee of his jack-knife to hear " Sweet Home" firom the same vessel on its 
return to New York or Boston. 

Remarking upon this invention, the London AOunoeum says — " It seemed 
difficult to add another aggravation to the pains and penalties of a voyage ; — 
yet here it is done, suppasing Mr. Joshua C. Stoddart to prove a real person. 
Fancy an organ made up of steam whistles, having a twenty-mile screech — 
lor the delectation of worn and languid folk, after some days of rough weather, 
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the oenter of each flue of the boiler, to force the return of the unconsamed 
heat, smoke, and ga8, Grom underneath the boilers through the flues and down 
the passage by the direct action of the exhaust steam, which exhaust com- 
mingles with the products of combustion, becoming part and parcel, thereof 
aiding in the intensity of heat, round and round the continuous current, which 
receives small supplies of fincsh air in jets finom a pipe arranged for this pur- 
pose between each puff of the exhaust, which gives life to the fire, with a 
closed chimnej, lumace, and ash-pit An additional pipo is fitted to one end 
or middle of the drying-pipe, with a valve in it for the escape of a small por- 
tion of the exhaust steam into the atmosphere, should it exert too much fbrco 
on the fire when running at the greatest speed. Conduits are provided, lead- 
ing the products of combustion flT>m the flues up the stack while a damper is 
open and the fire is kindling and steam is raising, but when steam is up, the 
damper and ash-pit closed, and the engine running, then the exhaust forces 
all down the stack beneath the grate, and up through the fire round and 
round, saving and burning all the heat, smoke, gas, and exhaust steam. And 
the size of new boilers to which these improvements are to bo attached, may 
be reduced, at least one third, as the wholo boiler may be enveloped in the 
furnace, except a small dome or drum to take dry steam fh>m. The addi- 
tional expense far attaching these improvements to boilerB and fiirnaces now 
in use will not exceed, in general, five doUara to the horse power, and in the 
construction of new engines and boilers, the cost will actually be less than 
the ordinary boOers and finmaoes now in use. 

Ericsaon'a HoUAvr Engine. — ^During the past year reports have been from 
time to time circulated tliat the caloric engine, devised by Mr. Ericsson, had 
proved a complete failure, and that the principle on which it was constructed 
had been finally abandoned by Captain Ericsson, who had substituted steam 
engines in the ship with which his experiments were made. These reports 
awakened profound regret, not only in the minds of those who were awaro 
fhnn personal knowledge of the great abilities, imwcaried labor, and largo 
sums of money which had been devoted to this experiment, but also on the 
part of the public, which had become deeply interested in its success. Nor 
was it easy to understand, in the &ce of results known because seen to have 
been attained, how the principk of the caloric engine could have proved a 
failure : for in the trip of the Ericsson to Washington a propeUing power was 
certainly obtained at less expense for fuel, and with a greater saving of room, 
than had ever before been achieved. 

From the following letter, communicated to the New York Timea by Captain 
Ericsson, it will be seen that he has not abandoned the caloric engine — that 
while mechanical difficulties have prevented the satisfactory application of the 
principle, his faith in the principle itself remains unshaken, and that he is still 
engaged, with unwearied assiduity and with unflinching courage, in the pros- 
ecution of experiments for its perfection. He sajrs: "The assertions of my 
opponents tliat the caloric en^e has failed and been abandoned, and that a 
* new steam engine' has been put into the Ericsson, are all wholly unfounded. 
Every trial made has proved the soundness of the princifk of tfea oaKwrvc. ^cv.* 
gine, an extraordinary saving of l\icl being Vn every \T\s\waEfc "^^ 
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▼ast beneficial vesnlts when perfected. It is much to be regretted that so 
important a matter should be in any manner retarded by the obtraslye inter- 
lerence of persons who do not possess knowledge enough to understand that 
our present motor, the steam-engine, working as it does within very limited 
range of tempomtuie, and constantly wasting the caloric, never can be made 
an economical medium of transferring the fisroe of caloric for motive purposes. 
Hapi^ly, while those who only pretend to sdenoe thus assail the good causey 
the highest authoritiee support it Regnault — the greatest living authority 
in relation to calorio--in a memoir to the French Academy, after discussing 
the relatlons of force produoed, and range of traaperature, says : * But, as in 
the Ericsson system, the heat which the air gives out is given up to bodies, 
from which the entering air takes it again and brings it back to the machine, 
we see that, theoretically, aU the hoai expended ia uHUzed for mechanical work, 
wbSle in the best steam-engine the heat uiiHzed in mechanicai work is not the 
one-twentieth part of the heai expended^ Endorsed by such authority, and 
f<»rtified by such opinionsi the writer disregards assailants, and will continue 
to labor at the perfection of the caloric eng^e until the end is achieved." 

Since the abandonment of the original features of the Eric39cm SkameTj the 
vessel has been used with ordinary engines, still retaining the improved 
boilers and condensers introduced by Mr. Ericsson. With these improve- 
ments some very extraordinary results have been attained to. The results 
of experiments made under the direction of Mr. Charles H. Haswell, showed 
that 9.96 pounds of water were evu^rated with the consumption of each 
pound of anthracite coal consumed, " and notwithstanding this unprecedented 
attainment in a marine engine, it could have been very materially increased 
with better firing of the furnaces.'' 

By ^e use of E^ricsson's improved condensers, a hunger amount of fii^esh 
water fer re-cooperation was obtained, under the same circumstances, than 
with any former condensing apparatus. 

IMPROVEMENTS IN STEAM-ENGINES AND BOILERS. 

Storm^a Chud-Engme. — Mr. W. M. Storms, of New York, professes to have 
made new disooveries or applications of natural laws, which are to result in 
increasing the efilciency of a given amount of fuel in the steam-engine. The 
company formed to carry out and apply the intentions of Mr. Storms, have 
subjected the theory to the test of several expensive experiments, and one 
engine of respectable size, constructed on this plan, has been for some months 
in aotual daily use, driving the fans and other machinery of a small foundcry 
aiifl machine-shop. The plan consists in mixing cold air "w-ith ordinary steam. 
It Is assumed that in addition to the fimiiliar forms of ice, water, and steam, 
til ' aqueous clement is capable of existing in a state of vesicular vapor, or 
('I iquo steam, a form more familiar to the eye than t)io transparent steam, 
}.at never before suspected of possessing any meclianical power above or even 
t ({ual to that of the latter. 

If a glass bulVs-eye be introduced ui the top or side of an ordinoTY stAAscs.* 
boiler, the steam within is found to be peifecdy \x«nBOKNa)X «ax^ yb?'^'^'^*^ 
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pcaA vaiymg from nothing to about hii]f«troka The yahre is lifted by the 
maidiinery in proper time to commence the stn^e, and is held snapended by 
a coiled spring until the nish of steam is sufficient of itself to shut it It is 
easy to see, from the natrn^ of the crank motion, that the piston, at the com- 
mencement of the stroke, moves very slowly, and as the crank in its onward 
motion snocessiyely assmnes positions in which the piston moves &8ter, the 
rash of steam through the opening is proportionally increased. The valve 
may be described as a thin ring, which, by the aid of a circular fixture held 
within it a little above its seat, completely stops the passagerwhen down, but 
aUows the steam to flow under its lower edge whenever it is lifted. At 
whatever point in the stroke the motion of the piston becomes sufficiently 
mpid to produce a strong rush, or a slight "wiredrawing" of the steam in its 
passage through the orifice at that point, the action upon the upper edge of 
this ring will overcome the resistance of the spring, and the valve will be' 
"sucked" down and closed tight. In practice the valve conasts of two rings, 
one placed concentrically within the other; a fixed ring is fitted between 
them (supported by suitable projections from the seat belowX and the opening 
for the passage of steam is consequently an annular rather than a circular one. 
Several devices are connected with this to render its action more perfect and 
qmet, one of which is a piston attached to the valve-stem, which piston works 
loosely in a small cylinder above, to prevent it finom rising too n4>idly or too 
£Bir. We describe this as a late invention and a decided novelty, although there 
appears to exist an inherent and radical defect which prevents its regulating 
perfectly, although it may possibly work as nearly so, as the governor balls 
ordinarily do. The fault is that as the rush of steam is always proportioqal 
to the motion of the piston, the valve always shuts when the piston has 
attained a certain velocity; when, therefore, by reason of diminished work or 
an increase of boiler pressure, the valve is dropped at an earlier point in the 
strdce, it is proved that the piston must have acquired a high velocity too 
early in the stroke, and that consequently its mean velocity must be very 
considerably increased, and the engine makes more revolutions in a given 
time. It is an evil of the same kind as attends the working of a conical pen- 
dulum or ordinary governor, but the economy of regulating by the "cut-oflf" 
ratlier than by a throttle-valve is sufficiently great to invite attention to this 
method, which is also much recommended by its simplicity and cheapness. 

darf^s Faitmt Boiler Feeder and Indicator. — ^This invention consists of a 
short horizontal metallic tube of say 3 feet in length and 2 inches in diameter, 
suitably attached to the outside of the boiler, or to a wall near by. Tho 
height at which the tube is placed should be the same as that at which it is 
desired to maintain tho water-level in the boiler. One end of the tube com- 
municates with the upper or steam part of the boQer, the other end with the 
water part ; when the water in the boOer is at the proper level the tube will 
be one half filled with water and one half with steam. A small cold water 
IHpe passes lengthwise through tho tube; one end of this water pipe is 
plugged ti^t, the other end is fbmished with a metallic cup covered with 
rubber} forming a dii^hragm. On this diaphragm rests a nltmcrcvT t^ 
attached to a lever, the latter connected ivUik tha 'goBsy^M 
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walor.in Iho boiler fall.i bduw tho lovol of tho tube, tho lultor wiU become 
wholly Oiled witli i^tcam and heat up the nalor pipct, fbnaing steam in tt alao; 
the pressure thus produced in the wutor pipe will extend Uie diaphragm, niM 
the Ihrolllu lever and permit tho pnmp lo iuject water iolo the boiler ; whm 
the water level is realorcil tbe tube agiUn SUa, in put witb VTB^r, (lie pre* 
uro on the diiipbrn^m ecases, and the pump throttle ahats. 

JinprovrmrM in Governors fiir Bleam Engina. — Bal! govenion are Ihe Und 
now almost cxctiwively u>ed On ^ BtatloDBry Bli^am enginoB ; they ale not 
adapted to marine [nirposes, becaoae thoy always require to stand plumb. In 
all caws thev are compiraHvsly doftpish hi theh' opcraliODa' where th* 
drive » req red run its ho o d (kah nod k" mo moa be fcnred to ■ 
alow speed Roes be nd a certain odtj- will n operate. And 

wen us-oacdhetn nrya tnnea oUaotit has a chanc* o nin ur^ 
be re h mor aff ho throttl val e An npmoua mpro ement tS 

o a e ev h (1 >>i recently been made by Measra J tS Arttfni; 
o Nc Bn n k N J InalMd of awlngiog- anna aod balls, th^ mt 
al n lu:<( )^ igs o nhti, wblcti, whM appUed to Hie goronursflKB^ ^ 
look— to u a hume ron pan«otw-Uke b ft-ra f an -sWrbaDoon 
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tibe most durable material fiur an igniter, and that a oontinnal oircolation of 
•water through the piston-rod and around the cylinder is considered the beet 
metbod of disposing of the surplus heat, which would otherwise destroy first 
the lubricating material, and next the metal itsclC 

J^endndom BedprocaUng Steam Engine, — ^A norel and cheap engine has 
recently been invented with the above title. It is an " eccentric revolving on 
its own diameter" in a "cylinder," or steam-chamber, suspended as a pondu- 
hma, the shaft on which the eccentric piston is keyed being the main or driv- 
ing shaft) and makes upward of 100 revolutions per minute in a SO-horse 
ei^fine. The principle of this is similar to the ordinary engine, but it works 
with much less friction ; a SO-horse high-pressure will work with one pound 
of steam. "An eccentric revolving on its own diameter" contains the two 
motioDS of the ordinary engine, viz., rectilinear and revolving, though so 
•malgamated as to be hardly distinguishable. This engine, from the small 
qiaoe it occupies, and the speed that can be obtained direct, is especially 
•di^yted for screw propulsion. 

BaUimm^a Improved OaciUating Engine. — ^The principle peculiarity of this 
eofjand IS) that it does not, as in ordinary oscHlatora, admit steam at the trun- 
aiooi^ but takes it in through an arched pipe surmounting and secured to the 
ojliiider. As the cylinder oscillates on its trunnions, it simultaneously brings 
the induction and exhaust ports into communication with the steam ports in 
the wings or flanges of the saddle which fits Over the arched steam-pipe. 
Bj thos reoemng the steam, friction is saved, the motion is left freer, and 
there is also^ of course, a diminution of wear and tear. Its arrangements^ 
•Isov render it more promptly reversible than any other engine which we have 
jei seen. The same lever and eccentric rod, by which the motion is reversed 
aflbcts the cut-off valve. The cut-ofif valve, besides serving to stop, to reverse^ 
sod to cot off the steam, answers the purpose of an exhaust pipe as welL 
Tlie oyfinder lies in a horizontal position ; and the saddle, which fits over the 
aiciied pipe to which we have referred, is so constructed as to rest on adyust- 
afale screws, sDowing the saddle to accommodate itself to the motion of the 
cylinder, eta, eta The engine is alike adaptable and equally efficient for 
kxxsDOtife, standhig, or marine purposes. 

Approved LoeamoUve Bcnkr, — ^A new form of boiler has recently been tried 
in Us applioatk>n to locomotives, in England, with great economy in fuel, and 
thnn tt is said — In getting up steam. The improvement consists in piercing 
the ildes and top of the fire-box, and the crown plate of the boiler fine, 
wtth a mnnber of holes about three inches diameter, into each of which, pro- 
jecting into the water spaoe, is riveted a malleable cast-iron cup, ftom four to 
six inohes deep^ those on the sides being cylindrical, while those on the crown 
plate are qtherioaL These cups are, of oom^ covered in every direction by 
the water in the boiler, and the inside being exposed to the heat of the fire 
and concentrating the temperature, present so much additional heating sur- 
Ihoe^ that the boiler is enabled to got up steam in a vast deal less time, with a 
dimlaidied quantity of foeL 

At iSbb Bostom locomotive worics^ a twenty-two txm psswengflf locomotive 
baa been laoentl^ oonstrocted on an eiittrQly ii0?cil "^A^ tcic ^doi^ ^B's^as* 



ANNUAL OF BOTENTmO DIBCOVEET. 



, coils of pipeB are placed one upon tlie top of dia 
■ Mc-r, and upon whiF)i pipes tlie fre is ilirectif 
liiiru coal, and it ia llioaglit stoun am be made in 
iliLi lioie of klndlmg The Sn\ Another novallj k 
;iiiett4 of tiie wiijko pipe, Tlie flranon i« *o fc» 
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"We .-oi'v frnni llif N.-w York Tifljun^ tin- P>llowintr dfUiilcd account of llio 
frtatbitii-s [in.l nian;ii:rcnicnl of tlic Now York and Krif liailnMd, us Khowiog not 
only the extfjit of jVmcriciiQ milrond cutiTprifif, tiut also t lie word erfiiU)- 
i^atomnlic oppr.iliona of ouo of tlio longest alnglo roods, and one of the largest 
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corporations in the world. Tiiis road is also doing a greater amount of busi- 
ness in freight than any other road of the same length ever constructed. "We 
were especially invited," says the Tribune, "to present this statement from 
learning this &ct, that the officials on this extended road are able to tell, at 
every moment of every day, where every locomotive and every car was upon 
the road, and whether they were in service, or in ordinary, or at the repair- 
shops, or whether if moving, who was moving them, and which way, and 
whether they were loaded or empty. It did seem to us a sort of knowledge 
that must require a httle spiritual agency, but we found it only required the 
agency of rules and discipline, and perfect order of business, aided by the 
telegraph. There are near 3,000 cars, and over 200 locomotives now in use 
on the road. These are aU regularly numbered, and by those numbers en- 
tered upon a book on the left side of a page, which is headed with* the dates, 
one, two, three, four, etc., of all the days in a month. Then all the stations are 
numbered and known by the numbers. Now, suppose we want to find or 
follow the progress of car No. 2,167, from station No. 1, which is Piermont, 
through to Dunkirk, which is No. 14. Suppose the agent at Dunkirk writes 
to inquire why certain freight has not be§n forwarded. The agent here re- 
plies it has been: it was loaded, Sept. 7, at Piermont, in car No. 2,167. Then 
where is that car? A glance at the book shows. Opposite No. 2,167, under 
date Sept. 7, we find the figure 1. That shows that this particular car was 
there that day. It must have left in the evening, because we find no other 
ninnber under that date ; but on the 8th we find by the numbers entered that 
it was at half a dozen other stations. "We follow up the numbers till we find, 
on the 9th, it was at No. 34, which stands for Susquehanna, and there stands 
car No. 2,167. What is it doing there? We refer to telegraph reports of 
that day, and find that John Smith, conductor of trmn No. — , * arrived at 
this statum this morning, and the examiner found the axle of forward trucks 
of car No. 2,167 defective and very dangerous. Switched out for repair.' 

"That is all right, but why has it not been switched in again ? 

" Click, dick, click, goes the telegraph, and back comes the answer: 'Car 
No. 2,167 repaired same day, and Peter Stokes ordered to put it in night train 
west. Reports that he understood east, and sent it that way an hour since.* 
Clidc, dick, dick, again, and car No. 2,167 goes about face at the next sta- 
tion, and Peter Stokes is ordered up to the superintendent's office, and then, 
on aatis&ctory proof that the order was correctly given and wrongfidly exe- 
cuted, he is discharged. So every car can be closely tracked, and every act 
of carrieflsnesa ascertained and corrected on the instant. Every car is not 
separately reported at each station, but every train is ; and in another book 
there is a record of every train started, with every car and contents in the 
train; and what locomotive, and who is the conductor and engineer,* and 
how nrach each car weighs, and how much weight it is loaded with ; and 
how &st it runs, and how much it costs per ton per mile to draw the load; 
and if any cars are added on the road it is known when and where ; and if 
any are left, when, and where, and why. If any one leaves loaded cars where 
he shouLd not, he wiU be likely to be left off of the pay-roll, and if he don't 
take on and bftol con Mrtum ordered, he will be hauled up at the next gtotioxL 
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and ordtrciJ to givG Lis train in cbargo ofjmothor man. Disobedience sf a* 
dcra JH nut loleraliiil oc (liia rood, and upon tliat depends iw safoty. ' 

"Bill llic rcadur, wc iloulit not, belbrs proceeding lUnlipr, would Ute to 
glnnco 111 llio liistory of Iliis road. 

"In 18:;s llic Iie^utura directed a survey of ft State Road from I«k« &ja 
to tliu HudHon River, tliroiigh Ihe Bouthmi tier of countios, but notliiug wh 
(k>Do bu k, uDUl Vpn 832 when La N w To k and Ene BaHnad 
Con pany wis hart rod. I survey was mad and bis Company 
in 8 3 In SJ4 a urvey wofl mad and la 183 e Company 

leorg Jiaoi n Tuoi s King President, and o c o miUi aa of stodc 
8u Jiw n Hul, a d vnt if mado Ibr tlie mus difflcu pari a] ng the Dolavaie 
n r In m Ivu f( urv J wM aaccrtamod tlia th rood cou d not be IxSt 
V lOUt >»<1UK D r uni^I oniB Im icept at an expcniw beyoul Qm 
mmu s of njiaa fiotwithstand ng t e t 17 grea beot£t t wouUbo 

to hat I irt f S H u ed by he road, P nni amu rcfimcd tLe il^fr 
M n, ct P! that t D Oi npaoT shou d pay Uio Stale Jto 

n h pn -~ sing h r liu IhI 

TompaDy to 

■tioQ placed 

S «.\ k. h ywetBcon- 

iiuB of o roa 1, ln!<t ad passing into 

N J a ortpat oule tapts grade, and 

a1 OK L n oi 18 baa subaoqu n t bo n p rd, the Only 

way 11 U pan eon d owtommanacani! proper share 

n jBism-nft us ncsB. Aft r mu ou e t ns ocatod Ihim 

rnionl,4m'»injoo to I>unk k 40 mdc?s M Buffalo. 

The r^ n w s pu iha^el 11 1840, ut m 181. tli€ Company ware k 
pmharrassi'd iLat liipy could not go on, and Ibr tlirtc years tlio prospect of 
crnnplctiug llie road was rery dark. In 1845 only 53 miles liEid been coni- 
ploled, but on lliu IJth of May, 1851, there w:ia a coiiliuuoua Uno of rails 
from I'iemionl to Ihinkirk. Tlio Ipuglli of rails between llieso two points is 

445 miles, and upon IPO miles of the (Uftanco tliere is a double traet that is 

from Piemiont to Oarkstown, 9 miles; from SuCfem to Port Jerris, 66 milee' 
ftom Deposit If the junition of Canandaigua and Elntini Itail-road, one mile 
west of ElBiira, 101 miles. Tliia, including switchts, turn-outs, and tiac^ 
at stations for slorago-room fur empty cars, makes a distance equivalent to a 
Binjrlo Iraek railway on Iliis main line of 107 miles. In addition to thi^ ths 
Company own, by pc.riKtual lease, the lino from Jersey City to SulTeni, whero 
it joins tiio main line, 18 miles from Piermont, This liuo is 32 miles long, of 
whidi 16 miles aro double track. Tlio Company also own a branch to New- 
bury, 18 miles I0.IE. Thero aro also seveial olLcr road.s though ownad by 
otiier tompanic", tli-il are properly braucbes of the Erie Ituaii, as liny are in 
a measure depondeul upon it, as aell as sjtvIui.' as fLi'di-rs. Tlicso foada, as 
well as the Lake Shoro Iload from BufPalo to Krio and woBlward, all contribute 
10 tbe business of tho Erie Road, and henco its magnitudo. The length of 
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an the trades of main road and branches owned by the Company, not includ- 
ing those of other companies, would make a single track road 755 miles long. 
It is not ea^y to state the cost of the road track separate from the rolling 
stock and oMber property of the road, but there are single miles that cost to 
grade and get ready for the iron no less than $170,000 per mile ; and there is 
one bridge^ that over the Stamcca Creek, near the Tillage of Susquehanna, 
which is baih upon 17 stone arches, the highest of which is 100 feet, and the 
entire length of the bridge is 1,600 feet, and the cost $320,000. In the 
lame vicinity there is another bridge across a mountain gorge, only 276 
feet in length, but 180 feet in height The most expensive part of the 
grading ibr any considerable distance was that along the Delaware river 
where the bed of the road is sometimes constructed upon a ledge formed by 
Wasting off a portion of the almost perpendicular mountain side, or cutting 
away the hard rocky points that prqiect into the river to such an extent that 
it leems almost incredible to those who know the character of the country 
and the extent of the obstructions, that a roadway could be foimed by any 
practical amount of expenditure. The distance from Jersey City to Dunkirk 
is 459 miles, and this is run by the morning and evening express trains in 16 
hoonL Beodes the express trains there is a through train carrying the mail, 
leaving at 84 a. il, and stopping over night at Owego, and an emigrant train 
that leaves every evening. B<»ides these there are accommodation trains, 
way trains, milk trains, stock trains, and fit^igbt trains enough to confuse one 
to think o( yet all work with regularity. 

To enable our readers to form some opinion of the magnitude of nulroad 
operationsi we have been at some pains to ascertain the number of engines 
and cars on the Erie road, and have coupled them all in one train, in imagin- 
ation, which we think will surprise every one in its extent. The following is 
the number now in use, as near as it can be ascertained, 08 slight changes are 
made every day. The power consists of the almost incredible number of 203 
looomotiveSL About one third of these are employed to move passenger trains. 

Flnt^laat passoniper cars, lOS 

Beeond-dMB pawenger cars, i8 

Bagipsge, mail, and express, 48 

Box frelgbt-cars,. 1,22S 

Pbdbrm firelght-cars, 1,180 

Oattit freight-cars, WO 

Tlmolta fcr lumbor, ete., 100 

Total number of tooomoClTes and cars of all kinds, . . . .8,168 

" If theae were coupled together hi one train, it would reach a distanoe of 
SI miloa, and woukl bo able to seat 7,800 passengers, and also to carry a load 
of freight that may be hnagincd to contain the ibUowing articles, if the can 
aH loaded equally : — 

Barrels of flonr^ 88.488 

Bushels of wheat, 98,188 

Bnsbola of oats and corn, 188,788 

eaUoBaoTallk, UB^NA 

llviU«irWi/«sitIo(tvoraclBgl8bM4taa«i^...*. 4^ 

t 
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KumberotsL.'U'(avi!raglIl(l»li«rita»iiu}, 48fla 

•Jlinibtri.fLn;j^nOtOk™r), 493M 

Ton»ormwTianrtlH(SWt«to»™l, »-3»» 

Tons ofr"»HH1t.,in to •«•!)„ - "S* 

Lu'.nbir <» cvl. perllL), &ec.e,2S2,eM 

"Or, iniasoof einrrgcncy, thiaroad, with this power, would bo able to trsifl- 
port from I^iko p:rit lo tUU mlj iu one dnf 150,000 soldicra. And this ia tKs 
only otio out of L-i);ht ruiuls uenlering in tliU citj tbat could be usoi] fbr Ills 
wunj |iur[-(u^e. \criiy our ruLnada, ja place of fortificntians, ore strni^r 
tliun ill! SclKL-topol. 

'-TItccoxt oftlio equipment of Q>ia and other iDada ma; be oalotJated B^ 
tlio lijllowiiiK stalumcnl ; — 

'-TlioroHl rifulir'^i-eksalocomolivewbichweigba thirty tons, and Is ci^iAJb 
oTdrawinjj ov(T tlif whole road In siatpon lioura a train of pigblcen cms irfth 
1,100 piiF'stnt'-T:', ia nl.oui §12,000. The coot of a flrat-elass freight looomo- 
tivo, cupnbli' uf (nicking (>00 tons of dead w^ght in flight caiH, ia about tba 
«ain'> |irict<, llioiigli it iveiglissonts two fanaheBTiBr. nracoatoftteauAM - 
locomotiiPH in uw ]g $1^000 to $B OOO A first-clasB pnesengor car, wtUl iD 
Ilio modern improiciucuts of i^nlilitiun in 1 worming, iv ill cost $3,000. A 
second rail tjr, *2 iiOO jnd a flcioiid las^ pafKCnjrer car, :?1,800. Freight 
tun tt 111 a\ r K i' ' "' ^'•'^ it 'i Tin iron railH on tlii.i nu.i, are 5C lbs. to 
'Mlb'^ lurjiri inl it ir -cut irn[= «oiil U-ost $■! ptr yard, iir$7,000per 
roikljrn iii„l tr«.k d tli I„Iit '■t ru! 

' 1 ut il r IMl 1 1 ir JUJ] irt of tilt whole is tlic number of men re- 
quir i to k [ r ( rilioiL TVc Ibinkivc sbaU a^lonish many 

pir^ I-* 1 r Kail road Company bnve now upon their 

I ay r 11 \sd employers of all grades, to wit: ia 

tl ur r tiry 'Upcrintcndent aadilor, tFeaaurer, 

fr I intuit 'fii«-mthebuildi»goflheCorap!iny,theroaro 

I r '.ipcnnlinJ lit'? indnswis'taut'' in tbe olTii'esnt Jersey 

<l I i < iniDnkiik lh.n>!ireiull.e rnnc'hino shops at 

Pi ri t ^1 U biniinh 200 ,t Dunkirk, ll.i: »n<l IfiO ear re- 

pnir r I r 1 1 t i -.(n,. r tmiu < on inclor?, anil, nuich to their credit 

anir [''I'l II rm-e nil m a nnt uiiilorm. Tlicre are 80 th-ight con- 
du tirs 4 P li I ri and ilremen and 400 brakcmcn and birojage men. 
Tlcn iri. 90 ti k t vi'lkrs jnd stJlion agenls and GO telefrmph ngonta, Thera 
are aboul 1 OOu 1 ibortra in 1 switLliracn, ani some 800 track repaircTS, aver- 
ntingaliont in"jndahill luin to th. mile tonslaotly cmragiHt to keep the 
r ad m order Tlie pay roll of this armi ii not lesa lliim 5*125,000 a roODth, 
or §1,500,000 a year. 

'■Wc spoko of Ihe printins-ofBcc The business of thw road re<|iiire9 a con- 
stant force of lour compositors, and the n-w of hulf-H-down prcsstfl. great aod 
small; oni; of which is constantly at irark printing tick els, which are never 
used bul once, niid aro then relumed to tlio auiiitori" ofllco as cbecltg upon 
the parties who sold them. There is ono largo room in the building deroted 
to the ftoragg of printed blank fonaa, which aro very aiimcrous, In use bv Qia 
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OomptDj. These are n oooona iy when every thing is oondooted acoording to 
nature's first law — order. 

" Of the advantage of telegraphs on rail-roads, we have already given our 
opinion ; but its operation and daily use will be better understood by copying 
a few of the hourly dispatches sent to the office of the General Superintend- 
ent Here is one: — 

*• * TBLTCBJLra OmoB, New York, 8«pt S8, 1865—1 : 14 f. k 
**'T» D. OL MoCaixihi, Ckneral Bapertntondent— Six : The following are the latest re- 
port* of trdni receired at thiB office : Mail west— New York express at Canisteo, on time ; 
Bocbester aGeommodation at Oswego, 10' late ; night express west at Donkirk, on time ; 
maO at Aifbrd, on time ; New York express at Little Valley, 15' late— deUlned at Tre- 
mont by night express west and mail express east; mail east at Little Yalley, 1(K late ; 
Immigrant at Great Bend, 12' Uite ; New York express at Addison, on time ; Bocbester 
aeeonmodatlon at GampviUe, 28^ late— detained taking on freigfaC 

Aiif>thw report that came in while we were present one day, reported that 
the iii|^t express east was detained twelve minutes at Hale's Eddy by fi^^t 
Ka S. The question was immediately asked, What was the difficulty with 
ftiqsfat Ho. 2 this morning, detaining night express east twelve minutes at 
Hale's Eddy. Answer — ^No. 2, with 35 loaded cars, left Deposit, intending to 
tvttdi for ni^ express east at Hale's Eddy, but in approaching tlie switch 
tiie engine was crowded by and was not able to back up ; conductor, fearing 
that be would be in night express tram time before reaching Dickinson's switch, 
left a flagman at Hale's Eddy to give express train notice ; night express in 
ninning sk>w lost the twelve minutes, but passed freight No. 2 all right at 
Dickinson's. Then the telegraph ordered the conductor of fireight train No. 2 to 
explain why he allowed his train to run so&st as to be crowded by the proper 
tnnwrnt, contrary to positive orders. If he faQed to give satisfactory reasons 
•t onoe^ he would be suspended till he could do so. 

'* Such is the discipline on this road — such it should be on every road — and 
then travelers would feel a degree of safety that they do not now enjoy. But 
with such an unmcnse quantity of rolling stock, and such a length of road, 
what would be the condition of things without discipline, order, and the tele- 
graph.'* 

TABULAR STATEMSXT OF THE DUBATION OF IBON 

RAIL-BOAD BABS. 

The duration of the iron rails of our gpreat raOroads is a subject of vast im« 
portanoe to all interested in the maintenance and extension of rail-way com- 
mnnication. In all estimates for new roads for thinly-settled districts, the 
cost of the iron rails fig^ures as the most prominent item ; and even in the 
thinly-settled states of Europe, where the metal is obtained at a comparatively 
cheap rate, the cost of the rails forms no inconsiderable portion of the whole 
expense of construction. On the first introduction of railroads, it was con- 
fidontly asserted by their promoters, that the iron rails would last for an In- 
definite period. A few months worldng, however, demonstrated that although 
BtnafiKtared ftom the best metal, Iron rsllway ban wsie nlfaot to lamliia- 
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cf ih^ tntaM were not allowed to poll up from the firat instant the dlstanoe 
or Mmsphor signal caught their eje, but at an arbitraiy given aignal, indi- 
oated at • moment when they might not bo expecting It 

Fonr trips were made between the junction of the two Imes. The first was 
a South Eastern train. It started, and, when traveling at the rate of 53^ 
miles an hour, Capt Tyler gave the signal to stop, and the train was brought 
to a stand at a distance of 2,077 yards from the point where the signal was 
given, and that wmply by the driver shutting off his steam and the guard ap- 
plying the two breaks attached to his van, without the engine having been 
rovcraed. The second experiment was with a Brighton train. The last mile 
was run in 66^ secondsi, or at the rate of about 54 miles an hour, and the 
train was pulled up in 1,832 yards after being signaled to stop, by shutting 
off the steam, applying two breaks, and without rcvorsiDg the engine, or in 
lesB space by 245 yards than the preceding train. The third trial was con- 
ducted with a South Eastern train, and the object of it was to ascertain in 
what distance it could be stopped by the application of the same means, and 
added to them, the immediate revcnial of the engine after the signal to stop. 
The result was, Uiat the train, while going a mile in 66 seconds, was brought 
op at the distance of 1,790 yards, or in two minutes; but seven seconds were 
lost in the application of the breaks by the driver not sounding his whistle 
laitS after he had reversed his engine. The fourth and last experiment was 
with a Brighton train, and, by arrangement, every available means was em- 
ployed to stop on being signalled — ^namely, reversing the engine, shutting off 
the steam, applymg the brakes, and causing the engine to scatter sand along 
the rails. The effect of all this was, that the train, while traveling at the 
rate of a mile In 63 seconds, was pulled up in a minute and a half after the 
irignal, and m the distance of 1,389 yards; thus showing that the application 
of the sand has a most important influence to stop trains in an emergency. 

RAILROAD IMPROVEMEXTS. 

Shioe the Count de Pambour, whose careful practical experiments and 
tiioroagh mathematical analysis are yet unrivaled in any treatises on steam 
engineering, descanted in gk>wing style upon the performances of the locomo- 
tive engine, tliis great agent of civilization has far surpassed the imaginations 
of that aooompliie^ed engineer. The " imposing spectacle'' of moving on the 
straight, level lines of the Liverpool and Manchester and the Stockton and 
Dariiugton Railway " 40 or 50 loaded carriages, each weighing more than 
10,000 pounds,'' is now immensely exceeded in daily practice on all the long 
roads in our country. Mountain grades are now surmounted on the lines of 
the Pennsylvania Central and of the Baltimore and Ohio Roads by the simple 
adhesion of the wheels, while but a few years since ropes and fixed engines 
were considered necessary even for hauling on levels^ The empty freight car 
now weigfaB 10,000 pounds, and its load some 20,000 more. The ten-wheel 
engiasa of the Beading Railroad thunders steadily up grades of 21 feet per 
mUSr with loads in ooal akme of 500 to*" '**vex^ cfa. 

1^ HadKo-UfW Bmd wtrid 
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ferrj-boata in 260 minutes. LenfUdisooDmrniedperniileinthemagiiiiloenk 
macUiues now emplOTed on the New Yoric Central Road than in the dmmih 
tive traps used ten years ago to pull half the present loads; and to oompan 
s^ more recent dates, the woridng expenses on the New Yoric and Brie fir 
fliel, oil, and the lilce, have been steadily reduced within the last year boodb 
three or four per cent with each nnrnthly report 

This highly encouraging progress has been due partly to tlie adoptSon of 
absolutely new discoveries, but more to the better application of tmliiB long 
known and published, but badly applied. School sdenoe is alwaya both- 
ahead and behind that of the workshop. While each has a mingled loqpeet 
and contempt for the other, the liberal minds who can acquire, reooncQe^ and 
apply both ore fbwer than is generally believed. In practice improveoienli 
are introduced by slow and careM degrees. 

Too high praise can not be awarded to Mr. D. G. McCallum, the sopsiii- 
tendent of the New York and Erie* Railroad, tor the energy with winch her 
has introduced on this great avenue of traffic a system of recording and pcib- 
llshing the results and methods of woridng its machines, which prondaeB to 
place the locomotive in some degree on a par with the pumping esxginea of 
the Cornwall Collieries. James Watt, with his partners, manufiM!inred Oor- 
nish pumping engines till 1800, and when his patent expired, one bashel of 
coal was capable of lifting twenty millions of pounds one foot hig^ or Iti 
equivalent in other work. From this time the "duty," as it is tenned, <r 
amount of work done, actually declined, until 1810, when the mining pro* 
prietors, alarmed at the &ct, began to publish the duty of every eng^ne^ gooS;^ 
bad, and indifferent Hereupon improvement commenced, and in 1834 IliB 
Fowey Consols engine pumped twenty-four hours in presence of a oommttfeei^ 
raising one hundred and twenty-five millions of pounds one foot ftr mA 
bushel of coal burned ; and the average duty of all the largest engines is Mr 
nearly one hundred millions — ^an increase of four hundred per cent, in ecx m onqr 
without any marked discovery in either the generation or use of steam. 

These remarks have been called forth by a recent trial on a magnifioSBt 
scale of the actual effect of a powerful locomotive in haoling a heary tnill 
over the whole New York and Erie road, instead of changing engines and 
men at certain stations as usuaL The road is usually worked in four dSriiiaiiiij^ 
and the chief design of the experimental train was to test the compoxmtlfv 
difficulty presented by each to a heavy train moving east A large number 
clears were provided and loaded with lumber, and ample arrangements 
made for moving, by other trains, all the cars left by the trial enghie a* 
station. Every up grade was tried with big loads, which were gntdni^f 
diminished till the exact limit was reached at which the train oould p noess^ 
in consequence of which much of the ground was many times traveled, -snA 
the whole experiment consumed nine days* time. The widtii between tts 
rails on this road is 6 feet, that of a great minority of roads being only 4 fesi 
8^ inches ; and many contend that the resistance to motion on curves is In* 
creased with each increase of width, an opinion which, although tapptmaaS^ 
well founded in theory, this experiment has done little to estabHsfa. Al&gQ|^ 
Ve^nent experiments of this khid hare been tried at vadoos times cnloqg 
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Sines of nairow roads, this is the firat to onr knowledge on a 6 feet gange^ 
and we doubt whether a train half a mile in length and weighing in toto 
nearly or quite 1,800 tons has ever before been hauled over a road as crooked 
aa the Delaware River portion of the Erie by a single engine. The smallest 
radii of curves on the whole line is 955 feet, and the greatest inclination 60 
feet per mile. The most difficult points of course are those in which curves 
and grades are combined for long distances or at frequent intervals, and tlio 
equation of grades, curves and distances form some of the most pcrpl(;xing 
problems ever presented to the civil engineer. The smallest number of cars 
hauled at any time was 22, and this was where a curve 1,294 feet long and 
1,146 feet in radius was combined with the maximum grade of 60 feet per 
mile. The engine, No. 210, which hauled 100 cars at a speed of 6, 8, or even 
14 miles per hour on levels and up grades of 6 feet per mile, combined with 
carves in many instances, as also through curves of 955 feet radius on level 
points on the Delaware, stuck fairly in the five-degree curve above mentioned, 
but started again and went through afler being puslied about half a rod by 
another engine; a fact indicating a very close balance between the power and 
the resistance. 

Experiments on the resistance opposed to motion on railroads are yet very 
indefinite, and any data from this experiment may be of some value. The 
YBiiablo elements are so numerous and complex that probably no two experi- 
mente have ever been made under precisely simihir circumstances. Even 
the wind exerts an influence which is ^difficult to compute, and it is not yet 
agreed whether a head or a side wind is most objectionable, as the latter 
blows out and continuaUy replaces the air contained between the cars. The 
speed has evidently a very great influence on the resistance of the air, and by 
more rapidly consuming the steam affects very seriously the ability of the 
engine to haul with groat power. The absolute highest pressure in the 
boiler of No. 210 with tliis train was 165 lbs., or 150 above the atmosphere, 
and probably the average pull on the couplings of the forward car, in the 
tightest places, was about 15,500 lbs., or equal to more than one third of the 
whole weight on the driving-wheels. It is only by a hberal flow of sand 
upon the rails that tlie wheels can be prevented from slipping under such 
ciicnmBtancos, and it may be remarked that the wheels, when once slipping, 
have a most discouraging property of polisliing the track. The only safety 
in a very severe pull is in a dry, gritty rail, well sprinkled with sharp sand. 
Hie engine which was employed in this exx)eriment is a most extraordinar}' 
machine^ and is perhaps only equaled by three others on the same road, 
boilt from the same patterns. The design was by James B. Gregg, Esq., of 
Susquehamia, and the whole weight is 66,000 lbs., of which 4,000 lbs. are 
sapportcd by the two pairs of driving-wheels, and 26,000 by the truck. It is 
oitfside connected, the cylinders being 17 inches m diameter, with 24 inches 
stroke of piston. The valves are worked by the link motion, and when mov- 
ing very slowly the steam acts nearly at fhll pressure for 23^ inches of the 
stroke. With no means of testing directly the actual pull on the train or 
even of approximating it by finding tlie average pressure in the cylinder when 
working expansively on level portions, we despair of wfUlu^^ is:) 
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tioa by aid of these ro8iilt8» and can only regret that some means yten soft 
devised for ascertaining both these quantities^ as well as the actual qnantUks 
of wator evaporated at short intervals. 

The performauv'cs of this en^e, as above recfyrded are among the moik 
extraordinary recorded in the history of rail-road engineering. — K, T. IV-i&iflMi 

IMPROVEMENTS IN RAIL-BOAD APPUBTENANCES. 

Improved Air-Spring for Rail-road Cars. — An Improved air-spring haa x^ 
contly been introduced on the Baltimore and Ohio Rail-road, oi a novel oou- 
struction. The elastic material employed is common atmospheric air, and 
the peculiarity of the invention consists entirely in the method of confining 
it. The old air-springs employed to a considerable extent on some roada^ 
a few years siuce, consisted of a vertical cylinder, opened at the bottom 
and famished with a piston tlirust up from below. It was abandoned in 
consequence of its unavoidable leakage. The present spring consists of a 
similar cylinder, or rather rough cup in an inverted position, provided with a 
floxiblo but air-tight partition or diaphragm across its under side, and against 
the under surface of this a suitable rounded mass of wood is allowed to preaa. 
The air is compressed in the cup by the aid of a small hand-pump, and tha 
irregularities of the track cause the diaphragm to be bent alternately inward 
and outward, so that the whole weignl is supported on the cushion of air, yet 
without allowing the least possible chance for the escape of the fluid. Tha 
diaphragm is composed of several thicknesses of India-rubber, stout can¥aa 
and leather, and as a still further protection is covered on the inside with a 
stratum of good sugar-house molasses^ so that the air, in fact, acts against a 
fluid piston. The cast-iron cup is lined on its top and sides with tin to pre- 
vent the possible escape of air through its pores, and the air, although oom* 
pressed to a density of some 150 pounds per square inch, is found in practice 
to bo completely and perfectly retained, while the motion of the cor is, as migr 
be supposed, of the gentlest possible character. There is no friction, and tlM 
only part of tins spring which can fail is the diaphragm, which con be easily 
and cheaply replaced when necessary. One of the most attractive qualities 
belonging to this invention is its cheapness, a set for cor, complete, ooeting 
only about $40 or $45, while the steel springs frequently employed cost aboot 
twice as much, and the now popular rubber springs cost from the like ftwiQ^ni 
to $150. 

Conicai Plate RaU-road Car Springs. — These improved q)rings, patented by 
Speed & Bailey, of Detroit, Michigan, are simply concave steel plated, resemb- 
ling, in outward appearance, the saucers of common coffee-cups. These disks 
are placed within a case or cylinder, the lower disk resting, like a sancer, on. 
the bottom of the cylinder; the disk next above is reversed or placed botten^ 
up, its periphery resting on the periphery of the lower disk. In this man^i ^ 
the disks are arranged in pairs, above each other, a plunger being fitted to 
the top of the cylinder, on which the weight to be sustained rests. It is plain 
that the elasticity of the disks, thus arranged, will be considerable, and that 
they will yield more or less, aocordmg tp the weight brooght upon tbsm^ 
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Diak-#pring8 of this kind hare long been known ; they are peculiarly adapted 
to car-epringfl, for they oocnpy no more space than the roond India-rubber 
springs now in common use. But the trouble with the old-feshioned disk- 
Bpring is that, ailer being in use for a time, they split and flatten out, thus 
kwing their elasticity and becoming worthless. The improvement of Messrs. 
Speed k Bailey consists in corrugating the disks, instead of having them 
plain as heretofore. This invention adds new strength to the plates, and en- 
tirely obviates the serious objections we have just named. 

Adamses Oar Spring. — ^In this new car-spring the inventor, Mr. Adams, of 
New York, employs simply disks or circular pieces of cast-steel, between 
which he lays drcular plates of cast-iron. The latter are alternately convex 
and concave; that is, first thick at the edge, and next thickest in the middle, 
the whole being confined within a case of cast-iron. Thus the weight of the 
car is continually striving to bend each plate into a slightly dishing form, and 
the elasticity and strength are so proportioned to the degree of curvature that 
they may be compressed to a &ir bearing before the plate of steel will be so 
much distorted as to receive a x>ermanent *' set" In case, however, such an 
event should occur, and that one or more of the plates in a scries should be- 
come permanently dished, the only result will be to carry the car somewhat 
8ti£fer until, at a proper time, the springs can be removed, when a few skillM 
Mows bring it into its original flat condition. 

One great point in this spring is the ease with which it may be lightened or 
strengthened at pleasure, to adapt it to any kind of car or to any situation 
desired. The same case, which is merely a cylinder open at the base, may be 
made to contain a stiff or easy spring by increasing or diminishing the number 
of steel disks between each alternate cast-iron plate. The springs now in 
use are about 5 inches in diameter outside the case, and 6 inches high when 
extended. A motion of about I^ inches is provided for, wliich would make 
the qpring, when entirely compressed, about 4^ inches high. The plates of 
steel are No. 20 by the wire-gauge, or considerably less than one sixteenth 
inch tfaidc; and it is preferred to place a few single, others double, treble, etc., 
so that the spring will be equally elastic whatever the load in the car. The 
spring can certainly bo constructed very cheaply, as the castings require no 
finishing, and the plates of steel are so light as to be of little momoiit i^'o fi>r 
as expense is concerned. The only question on wliicli doubt nny be P.lt is 
the dmtibility, as each depression of the center of the disk must cau«o a m(.- 
tion or rubbing of the surfaces at the edges ; a friction which, under .so ;;r(?iit 
a preesuie, may be supposed gradually to wear away both the metals. 

MiBer'a Steam Car Brake.— In this invention by Mr. Ileniy Miller, of 
Detroit, the cars are stopped by friction upon the wheels in the usual manner, 
bat the brakes are applied by the aid of steam from the boOer. Ordinary 
hand-wheels are provided as usual at tlie ends of the cars, but except in case 
of derangement or in switching the necessary pressure upon the brakes is ob- 
tained in an cases— ordinary as well as extraordinary — from a pUton confined 
in a horissonta] cylinder under the center of each floor. Every car is provided 
with a pipe running lengthwise, and with a piece of strong flexible hose to 
oonnect the same with that of the next one. Tb!^ pipe vs^s^^ iduoAxxiNj:^ ^ha 
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end ^-tbe-QfllDdsr, tad ttifif dilfw tiis pistatt towHd tf^ 
iBf aU the brtket ^ it! oonnedkii wMi the iifori oooQ^ lii»- 

bueklee are pcoirlded, by wfaloh the rode mi^ be taken 19 to uuiiumiumIm ii' 
near. Tfaebrakeaareof theiuoalproirartksiii^ diodwlthiran; tliecy^^ 
is bIx inches in diameter; llie stroke or motion aOowed the pislni is iii 
iaofaes, and the diameter of the pipe one and a half Inches. Tbep^oouMtt- 
with the upper portion of the boher, and a lever is profided hf iiliidhlfes 
engineer allows steam to flow for a longer or diorter time^ then donsn fts^ 
valve and allows the steam to act bjr expansion. B7 tanlng the kiitf Ifc 
another position, the steam in the cjllndcr and pipe is disdutfged Into ^tm^ 
atmosphere, and the brakes immediately released, so that the flrietion inagr'te 
taken off and let on again, with any required degree of strength^ Mvcsri^ 
times in a mhiate if desired. Wheels shonld neyer be entirely stopped/Wfair 
the train is in motion, as the slipping on the rail is very injurkraa; and Vf - 
property proportioniDg the parts, a verj dose approach to this reeMaaoa m^ 
be obtained withoat ever exceeding it 

A small self-acting valve, opening inward, is provided in the loweefe paaieT^' 
the pipe, under each car. This valve is operated by a spiral spring, aodopeo^- 
the moment the steam is discharged. It allows aH the water to dffi>ble csik 
at leisure, and keeps the whole always ready to act in the coldest aa wdl a*- 
in the warmest weather. The invention has been tested on the IfldrijgM" 
Central and other lines in the West, and has been recently introdnoed on the 
New York and New Haven road. In case of sadden danger it aUowa tli»- 
engineer to put on the br^es in a second of time, and again to releasB 
as quickly, if he discovers his fears to have been unfounded. The steam 
snmed is usually taken when it can best be spared as the engine tLppn&Aet 
a station, and vi found too small in amoimt to be of any importance. Tim- 
strain being necessarily equal on every brake, the banging of cars togedMr'Ift- 
entirely avoided, and the elasticity of the steam renders the action of the 
brakes in every respect smooth and uniform. 

A rail-road brake, embracing some novel points, has recently been IbAv»- 
dnced upon the Orleans (France) road. The objection to the ordinafy baod-^' 
brake 1% that it requires half a dozen turns before taking effect, and that ki^ 
eflOdency depends upon the watchftilness, vigor, and constant attendance of'' 
the brakeman. There is no certainty that the six or dght brakemen upon t^- 
tiain invariably, immediately, and simultaneously bring their forces to besRt 
The new instrument is sudi that the greater the speed and weight of the ttthtf - 
the greater its effect. Each car is fitted with one, which has no need of taj*" 
one to manage it. Upon the tender is an ordinary brake of the old oonstrkx)-' 
tion, which is put down by the stoker as the engineer turns off the steinu ^ 
The result is to bring all the cars down upon the engine, with the wboto:' 
weight of the momentum acquired. They press upon each other, and tMl ' 
pressure— the tender resisting powerfully, as its wheels are no longer turning ■ 
but sliding — is sufficient to put the instrument into play, and the wheels of ' 
the whole train are almost immediately blocked. The stoppage of movement - 
is prompt, "^thout being sadden, and the entire control of the train is 
terod where it onght to be,-npon: the nughiB.- 
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Iffd nm M ac BaUFWty Broker— The IbUowing is a^Moriptioo of a ; 
iail-W)fty bnke raoentlj introduoed upon the Shrewsbury aod Herefixtl Rail- 
iray, KnglaDd : — ^The brakes themselves are apon the usual principle, but aro 
placed upon every carriage, instead of on one or two only. A cylinder is 
fixed under the carriage, 4^ inches diameter and 3 inches stroke ; and in this 
cylinder is fitted a solid piston, the rod of which is attached to'the lurer of the 
fanUce. Into each side of the cylinder is screwed an iron tube, one inch in 
diameter, and terminating at each end of the carriage with a joint of a novel 
character. When the carriages are connected, the tubes are made continuous 
by inserting into those joints a ilexible tube between each carriage ; and when the 
engine is attached to the train, that is also connected by a flexible tube, lead- 
ing into tubes fixed in the bottom of the tender, which tubes are merely for 
the porpoecs of reducing the temperature of the water used in applying the 
brakes. The boiler is fitted with a stop-cock near the starting lever, and 
from this cock is a tube connected to the tubes in the tender. When a train 
ia made up, and the engine attached, a cock vDmido theutender is opened, and 
tbo tubea throughout the train are allowed to fill themselves with water; 
water being only compressablo to the extent of one inch in the 15,000, is aU 
vmya ready to bo acted upon at the moment At the present day, locomo- 
tivoa aro worked at pressure of ftt>m 100 to 150 lbs. per square inch ; but for 
example's sake, we will take the lowest figure ; therefore, with the cylinders 
beibre described, a power of 1,500 lbs. is given to each brake, no matter what 
may be the number of carriages in the train. The cylinder to work the ten- 
der brake is 4| inches in diameter, witli a 6 inch stroke, and gives a force of 
3,000 lbs. The mode of bringing tlie brakes into use is this: The engine 
driver shuts off his steam, opens the cock named in boiler, and in one second 
the whole of the brakes are on the wheel*, and arc taken off by the driver 
shutting the cock in the boiler, and opening the one in the tender. 

JHck^s Seif-acUng SunUOu — The switch is designed to be operated in all respects 
like the ordinary ones, with the additional pDpcrty of springing instantane- 
ously into line when, in consequence of any misunderstanding or careleesness, 
a wheel approaches in the wrong direction upon the main track. This prop- 
erty wiB put to a most unpreccndented and almost fool-hardy test on the 27th 
of Juno last, by running a train at tlie highest possible speed across not only 
one but all the switches in nearly a hundred miles of track, all designedly 
ptaced wrong. The Buffalo and New York City railroad, 91 miles in length, 
had adopted this invention throughout, and over this whole lino the newest 
and smartest engine was driven with two passenger cars, accompanied by 
some of the principal officers of the road, to observe, or rather to experience, 
any eflbcts which miglit follow a failure. Fifteen miles of this route, over 
ihree of the gaping swUrhea^ was performed in 17 minutes ; showing a very 
high degree of confidence in the infallibility of the invention. The principal 
peculiarities of this switch consist in two elliptic springs, a lover, and a catch, 
^ich are all to bo considered as additional to the usual mechanism of a 
switch, but increasing the cost only some 25 or 30 dollars. The heaviest of 
those springs is just outside the track, between the rails and the awitch-etand, 
and exerts % constant effort to throw the switch into soch ^MJitiKAitikXi^Tsai&B^ 
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the nuun line oontimioas and pefftot When the switch is mofV«d otf oOSUk 
position by the hand-leYer, the second and smaller spring oomea into pli^aui 
tlnowB forward a bolt which catches and holds the switch in plaoe^ and at tka 
same time elevates an aforementioned lerer, whidi is Just within the tntk, 
Bome sixteen foet distant In case of the approadi of a oar or oogiiie in Aa 
wrong direction^ the flange of the wheel presses upon tiie lerer, detadiafl tte 
catch, and the switchnrails jump into place with consideraUe energy. At m 
speed of 60 miles an hour, a locomotive moves 88 feet per seocmd, and flie 
catch is consequently released only one fifth of a second befbre the 
enter the switch, .yet the movement is invariably completed in tima 

Bailey^s Ad^wsUMc Car SeaL — Ip. this in^rovement whidi aUows the 
to be a(^usfced at pleasure, so as to form an upright seat or an ahnoet 
lounge, the seats and backs are connected to each other and to a fixed 
of cast-iron by rods or links which allow a corresponding motion to eadi, 
the parts are so balanced by a very simple and substantial arrangement fhst- 
the passengers by simply throwing their bodies backward or finward wHii a 
moderate degree of force, may change the position of the back to any ang^ 
required. The seat proper is always horizontal, the back alone being diaog^ 
able in its degree of inclination. It is diflicult to convey, without the aid of 
engravings, a very distinct idea of this improvement To attempt it, h o ff w w^ 
we should divide the whole into four, or rather six, distinct parts. Ist Tha 
fixed fiumes, one at each end of the scat, and rising to a point about nddway 
between the seat proper and the 8nn-rest& '2d. The arm-rests, two in nxan- 
ber, entirely distinct fixnn, and independent o^ the firames. 3d. The seat; - 
and 4th. The back. The sea^ back and arm-rests are neither c^ them flxei ■ 
firmly. The seat is suspended to the fiume by two vertical links at each BidB^ • 
whic^ links are continued upward and support the arm-rests at their iippflT- 
extremities, the whole being loosely jointed together at each conneotiott bj 
a suitable rivet Two additional links at each end of the seat, jointed ob* 
to the seat proper and the other to the arm-rest, extend horizonally' 
backward and take hold of the back. With this arrangement, by the M 
of the flexible joints, the relative position of all the parts may be eari^ '- 
acQusted. A "friction-pieoe" is provided at the wall^side, which pveont 
with considerable force agamst the end of the seat, and assists it in retaiufng 
any position given it^ however loose the riveted joints may become by noaflon' 
of long-contuiued wear or bad workmanship. But for this "Mctlonrpileee'' it 
will be readily seen there is no wear of any parts except in the livet-boleaf '• 
and the fhunes, links, arm-restSj etc, may be made as ornamental asderiie^ - 
or may be bronzed or gilded at pleasure. This seat appears, on rather*" 
brief examination, to be entirely firee from any of the &nlt8 appOTtaining to 
the previous forms of adjustable seats. It is readily reversed by simply JtXba^ . 
over the back, which is upholstered on each &oe, and the liability to denuB^ - 
ment or fracture seems to be reduced to the lowest practicable amount IVo- 
vision is made for preventing the possibility of injury to the hands of iuflmti 
or others in suddenly dianging the position (^the seat, and one of its grsaMII 
reoommendatbns ifl, the fiMSt tiiat no oatdies or other derangealde or perplife^-- 
ing fbstenhigs are leqoired. " "-*. 'j 
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Sbqping in MaO-road dors.— Mr. a Culver of Kewarit, Wayne County, N. Y. 
has invented a very simple and^ comfoitable apparatus by which a traveler 
can sleep in a raU-road car without any of the inconyeniences usually attend- 
ing that recreation. The apparatus consists of a bit of welting fastened by a 
hook to the roof of the car, with a net at the end in which tlie head can be 
laid at any elevation or angle desired. It is a most ingenious contrivance^ 
and 80 light as to be easily carried in one's pocket. 

JHepladng Ootn off the Track. — Mr. S. P. Coon of Milwaukie, has recently 
patented a device for moving cars, which, although operating slowly and by 
man-power alone, appears to be a decided improvement, on the usual procesB 
for patting cars on track again after a rail-road accident Our first impression 
was decidedly ui\just, it appearing to possess little novelty; but in practice it 
has auce been demonstrated to work with more case, certamty and rapidity 
than any other (if we except tlie practice on some of the coal rail-roads of jerk- 
ing the wrecks unceremoniously out of the way, porferring to smash a few 
care rather than detain another train for a single moment). Coon's apparatiis 
consists of hand-screws somewhat like screw-jacks, which are made readily 
applicable to a common T rail, by slipping the clamp on over the ends, so 
that by placing a rail transversely under each truck and applying the screws 
at each side the car may be safely lifted without g^ys, and entirely supported 
on the cross rail& In this situation, suitable small rollers beuig previously 
provided between the swing beam and the rail, the car may be readily 
moved sidewise by a rope and a small windlass fitted on an end of each. The 
great difficulty arising from the disposition of the trucks to swivel about on 
their centers is completely avoided by this process ; but in case any slight 
degree of deflection in this respect may be required by the circumstances, it 
may be given by bending the rail before screwing up. — New York Tribune. 

Improved Coir Coupling. — Mr. D. A. Hopkins of Eimira, N. Y. has recently 
patented a chei^ durable and simple druwhead, which may be made self- 
ooufding or otherwise at pleasure. The end or face of the drawhcad ia of 
cast iron, and somewhat heavier than the wrought iron ones usually employed. 
The mouth is flaring or funncl-sliaped, which allows the link to stand at a 
considerable angle when necessary. The link is held by pins in the usual 
manner, but the chief advantage of this invention consists in the introduction 
of a piece of iron unmediately behind the pin, which piece is pressed fonvard 
by a slight spiral spring. The pressure of this piece against the end of the 
link is Buffldent by the aid of a narrow throat to maintain the link at any 
elevation desired, so that in coupling the link may be adjusted to meet the 
nx>ath of the opposite drawhead. To make the opposite dmwhcad self-coup- 
ling it 18 only necessary to partially withdraw the pin, so that the spring 
piece diall paas under its extremity and support it As the cars come toge- 
ther the liz^ enters its mouth, presses back the spring piece, allows the pin 
to drop into place, and the union is completed. 

Ibote's Cot Feii<i2ator.— The principle of this ventilator, which has been 
introdooed on the New York and Brie Rail-road, is as rniinwn ; — In the center 
of the oar, underneath the floor, is a tiansverae ta wentj-flve 

gaUoos of water. Oneadialda ^ xftom 
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the floor to the oeiling, inclosing ft fiyroe-pump, worked by being gearad to a 
wheel of the car, which Uirows a beautifhl jet of water inside the oaae^ nd 
is carried back into the tank by a waste-pipe ; thus the water is naed over 
and over again without waste. At the top of the case is an apertore tbroagh 
the roo( to which is fitted a double bonnet^ fronting each end of the ok; 
through which air is admitted into the case — the water abstracting all jiait- 
ides of dust and other impurities — ^wlienoe it is conducted to a trunk itumiDg 
the length of the car, opening by means of several grates up into the car — 
thus fUmishing a constant supply of fresh and pure air. The quantity of air 
admitted is regulated by a simple register, which can be turned by any one 
of the passengers. The air escapes at the will of the passenger by opening a 
little door in the window at his side ; and though the air is constantly pass- 
ing out, yet there is no perceptible current until within two or three indies 
of the little door. 

Prevention of Dust in Railroad Cars. — Mr. William H. Muntz, of BostoHf 
Mass., has invented an improvement in railroad cars, for preventing the riao 
of dust. It consists in running a line of perforated pipes along the outside of 
each car, in such a manner as to permit the simultaneous discharge of many 
jets of water, in a lateral direction. These jets are intended to spurt out 10 
or 15 feet from each side of the car, forming a fine rain to prevent the rise of 
dust. The tank for supplying the pipes will be carried on a separate trade; 
or each car may be furnished with its own reservoir. 

Railway Sanding Apparatus. — ^This improvement, recently introduced hito 
England, consists of a sand-bolder fixed in front to the engine finaming^ di* 
rcctly above the rail, and having a conical bottom upon which the sand reoti. 
Within the holder is a valve, suspended by a cord, running along the side of 
the engine, and which, by a simple arrangement, is placed under the complete 
control of the engineer. The end of the situd-bolder terminates in an Indi^ 
rubber tube, which not only prevents the scattering of the sand by the wind, 
but also prevents fracture in case of meeting with any obstade. 

Independent Wired Broken Frame Saftiy Truck. — Mr. C. R. Disbrow, of Bath^ 
New York, is the inventor of a very desirable improvement in car conBtroo-. 
tion, of which the above is the verbose and somewhat terrific cognomen. 
The term broken frame, suggestive of any thing but safety to the iminitiated, 
refers to the fact that the fi*ame is divided longitudinally in the middle, and 
only connected by an extra axle running across the center — a constrnctioa 
which allows each half to oscillate vertically without afiecting the other, and 
enables the car to ride over all the ordinary inequalities of the road wiHi a 
steadiness previously believed to be unattainable. A " caboose" car, ranmng 
on the Bufialo, Coming, and New York Rail-road was lately fitted with this 
improvement, and its practicability perfectly demonstrated, the car being 
found to run with such steadiness that writing could be executed in a veiy 
tolerable manner in its interior, even at high velocities. There are four wheels 
in each truck, arranged in their usual positions, but the axles are divided in 
the middle, so as to allow each wheel to turn independently of its mate, thns 
overcoming the tendency to twist and fracture the axle, and to grind tho 
flanges against the raQs in taming carves on the road. Each truck is neces-'. 
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BarQj provided with an extra ftxie (which may be rerfcheaplj fitted, as there 
is bat Tery little motionX and four extra boxes or bearinga — New York 
TrQnme, 

A pasKnger car, constructed of hoop-iron, has been recently introduced 
upon the Sixth Avenue (New York City) RaO-rood. The car is somewhat hi 
tibe shape of a coach body, with an entrance for passengerB at either end. It 
is made of hoop-iron, banded together like lattice-work, and weighs about 
3,500 pounds. It is considerably lighter than the ordinary wooden car, and 
is easily drawn by two horses. The cost of the car in question was about 
$1,500. 

▲PPUCATIOX OF STEAM FOB AGBICULTUBAL PURPOSES. 

At the Annual Exhibition of the Royal Ag^cultural Society of England for 
1855. an unusual degree of interest was excited in respect to the exhibition 
of machines intended to illustrate the application of steam to Agricultural pur- 
poses. For portable steam engines adapted to farm use, eight entries were 
made, of eight, seven, and six-horse power. The prices ranged from $900 to 
$1300; the cheapest engine of eight-horse power being entered at a cost of 
$900. In the trials, the gettlu;^ up of steam involved a consumption of fh>m 
18 to 24 pounds of wood, and from IB^ to 35 pounds of coiil, in spaces vary- 
ing fh>m 39 to 66 minutes. The quantity of coal consumed (per pound) per 
horse, per hour, varied from 34- to 10 pounds. The prize was awarded to an 
eight-horse portable engine, costing $1,250. consuming, in gutting up steam, 
24 pounds of wood, or 28 pounds of coal, in 66 minutes, or 3y''^ths pounds of 
ooal per horse-power, per hour, when in fhll operation. 

For the prize of £200 oflcred by the Society for the i)e8t stoam-plow, tractor, 
or cultivator, several machines were entered. The most rcmiykablc machine 
of this kind was a steam "horse" or '^tractor," of fonrteen-horsc power, ex- 
hibited by Mr. BoydeU. This is a oarrifi^ tli.it takes its o^'n railway along 
with it — rails, plank-bearings, and all — and ke<'ps putting down and taking 
up its track as it proceeds. This strikes one at first like the idea of getting 
into a basket and lifting yourself by the handle.% but the editor of Chambeni's 
JownuA has seen the machine operate, and thus describes it: — 

'* It is evident tliat a fiat deal-board will not, weight for weight, sink so far 
down into a bed of mud as will the narrow tire of a cart-wheel. It is evident, 
too, that cart-wheels may have a railway tire or edge, instead of an ordinary 
tire or edge: and that a line of rails admits of being laid down upon a wooden 
plank. A person, likewise, may readily conceive the idea of laying down one 
of these rail-planks under each wheel ; and this, indeed, is very much Uke 
what is ordinarily done in the construction of a common railway. Tlie prob- 
lem, thcrelbre, was this: to constnK't the whwls in such a manner, that by 
means of certain mysterions-lookinjj: levers. piiL<ii, screws, and iron arms, these 
rail way-planks, when p^issed over by the wheels, should be taken up by the 
machinery, and laid down in a new spot ; and this problem has actually been 
aolvod. Bach wheel admits of being represented u consisthig of a circle m- 
Bcribeil witfaSn a hexagonal ftima of flat boai ^^*«^ xoa^^tes 
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trimminga. Ifthdh«zagoDallhttikebefi9ix)iedootQr dirldedlnto 
pcment planks, one of. these pkoks kid down beneeth eedi ointegifcrwiiail. 
and the carriage itself poshed fbrwazd, there would be supplied for it * jfe^, 
railway, haying a length equal to the length of each plank; and the 
haying ran on to the extremity of the railrplanki^ might eaailjr be 
to another pair, if thej oonld be placed in due oppoaitioii with the legt £i. 
this manner, hy means of two sets of alternating planks, the oairkigB na^^ 
be made to ran to any required distance. Kow, this is jost that irtiioh is iD>. 
complished by the rotation of the wheels themselyes in the oaniage ondar. 
consideration ; only, instead of the alternation of two pur of i^aiikB men^, 
the changes are played on no lees than six pair, one pair alone being m plane 
contact with the underlying ground at one time." 

At the exhibition this madiine ran itself from the show-yazd, over aomie 
difficult and steep road, to the trial-field, and there went through the o|wie' 
tions of plowing, scarifying, and harrowing, with yery fair suooees. Ita pfl^. 
fbrmances seemed to stagger some of the old sticklers for things as thej an^ 
giying a pretty broad hint that steam was insensibly coming doeer to ftsi. 
fiumer. 

Another steam-plow, inyented by Messrs. Fisker, of England, was ezMbfted 
on the same occasion, and is thus described in the London AgrkmHuni 
Gaaette: — 

" The whole i^paratus is noyel, and, we may say, uncommonly promiaing. 
Instead of a heayy wire rope to drag the plow frame by main fcxom, a ISq^ 
endless hemp rope, only three eighths of an inch thick, oommnnioatee power 
to the plow carriage, which we may call locomotiye, as it propels itself m fte,- 
following manner : a grooyed wheel set m motion by proper spur-wheda from- . 
the rigger actuated by the hemp rope, winds, as it were, along a Btraiq; 
wire rope laid upon the ground; and the frame, being thus carried aklivfy;^ 
forward, drags ployrs or other instruments after it. The hemp cord does ink . 
touch the ground, but is held up at eyery forty yards' distance by a 'hone^^^ 
or small friction pulley-frame, about three and a half feet high. This oord. 
trayels at the rate of twenty miles per hour ; but the speed being reduced bj 
the wheel-work upon the plow carriage, the latter trayels only two miles per.. 
hour. When two plows are in work at once, haying the draught of Anr 
horses, the strain upon the rapidly-running cord will thus be less than half a^ 
horse's drau^t We were informed by the exhibitor that a four-horse eng^/ 
is suifidently powerfril to work two plows, and that with four hundred-wei^^'^ 
of coal it will plow four acres in a day, the expense for labor being only ibilk ' 
of two men and a boy. If this be strictly the &ct, we haye a comptofee ta^^ 
yention able to plow light land at a cost of say 3tf. per acre. That is nob Bto - 
from the truth we are sure, for we ourselyes saw one plow drawn at the rate 
of at least two miles per hour when the engine had only seyen poondif w i 
eight pounds' pressure upon the square inch, and this was an engine of 8b> 
horse power at 40 pounds pressure. To be sure, the land had been preyioua^ 
plowed, pulyerized, subjected to the trial of all sorts of drills, and been ata^ 
ward well trampled l^ hundreds of people, and oonsdlidat e d with nin, ao Ihifk ' 
the possible quant^y and qjul&tj of the woik oould not well be 
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Tbe pknring -we saw wm re^>ectobl7 tiiongh rougUj done, but there was 
ooe point really performed — the fhrrowa were well turned. If a steam cul- 
thrator can hivert the soil thoroughly and cheaply, we may put up with a 
little imperfection in the straightness of cutting and evenness of laying. The 
method of anchoring the pulleys, and the arrangement of the pulleys and 
ropes, is reiy ingenious, and can hardly be explained with brevity. The 
anchorage consists of a plate or plow, a few feet in length, and eight inohec 
only in depth ; this can bo easily drawn forward in the ground without the 
trouble of digging holes, taking up, setting down again, etc., and yet it pre- 
sents a sufficient resiestancc sideways to the pull of the ropea A wheel, pinion, 
and crank, on each anchor is used to draw it by means of a rope toward a 
Axed post, when it is required to be shifted. The arrangement of the ropes 
about the anchored pulleys is like tliat of the chains in a traveling crane, the 
anchorage being shifted forward at inten'aLs without altering the length of the 
rope. The plows are not rigidly attached to the traveUiig frame, but are 
hung by short iron beams, which form levers, having a slight degree of play 
up and down. There are four plows — two beibre and two behind the car- 
riage, pointing opposite ways, a neat lever movement lifting two out of work 
and dropping the other pair of plows in; so that the machine can plow both 
wayH without having to turn round at the land's end." 

nCPBOYS^TENTS IN THE aiAXUFACTURE OF STEEL. 

An important movement has been made in Rockaway, Morris Coontj, 
New Jersey, for the manufacture of cast-steel directly from the ore, without 
the old process of converting the ore into iron and baking this iron into steel 
before converting it into cast-stool. The idea is not a new one of making 
ateel directly flrom the ore, but it has been deemed impossible to produce a 
uniform and dicap product Iniproveroents have, however, been recently made 
by Dr. Smith, of Rodicster, and a company has been formed for practical 
working on a large scale. 

The process of converting the iron-ore into steel resolves itself into a se- 
ries of means to make the ore as pure as possible without the expense of 
smelting. For this purpose the best ore is selected to start with, this is 
stamped and ground very One, and after this it is run through magnetic ma- 
chinea, washed thoroughly, etc. After being dried, it is baked in a manner 
rery shnilar to the ordinary way of baking bar-iron into steoL This is merely 
a brief oatUne of the process by which they expect to escape much of the 
drodgeiy sad expense attendant on the old method. — New York Tribune. 

BULB BOB CALCULATING THE WEIGHT OP A CASTING FBOH 

THE WEIGHT OP ITS PATTEBN. 

It is evident that the weight of a castuig stands in the same proportion to 
the w^ght of its pattern as the specific gravity of the former to that of the 
latter, aDotdng, at the same tune, Ibr the shrinking, i. e., oontracthig of the 
castiDg in cooUng. The foDowing data are taken tcooi taoL tx\M^ ^ Yt^taKit 
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iEarmarach. ATerage spedfio gamty of matoriala used for patten»: FiM»> 
wood, 0*600; oak, 0*786; beeofa, 0-'721; pear-tree, 0*689 ; lazch, 0*664; aldfli^ 
0*661; mahogany, 0*600; brasa, 8*300; zmc^ t'OOO; tin (3 to 4 tin 1 ImS^ 
t-OOO; lead, 11*000; cast-iron, '7'260. Compositionfl, red metal (10 to 16 per 
oent zinc), 8*600 ; bronze (copper, tin^ and zinc, aoc and tin togettier 16 to 10 
per cent), 8*460; bell-metal (zinc and tin 20 to 26 per oentX 8*900; OKaaoBf 
metal (tin 6 to 10 per cent), 8**760. 
The shrinking or contracting in cooling, is; 

For Imifls. 1 from 21 

For bronze 1 from 88 

For zinc. 1 from 2T 

For cast-iron 1 from 8S 

For cannon metal 1 fit>m 40l 

This means that 21 cubic inches of melted fluid brass will, after oooliiig^ M* 
cupy only 20 cubic inches. 

If « is the specific gravity of the pattern, S specific gravity of the 0MtiB|^. 
a the ratio of shrinking, P weight of the pattern, and the weight of ftt 
casting, the rule is : 

The following table gives the numbers with which the weight of tlia pi^ 
tern is to be multiplied to obtain the weight of the casting^ neaiiy : 

THS OAsnzra xaos of 



The pattern 
made of 


Cast- 
iron. 


BnuM. 


Bed 

metaL 


Bronxe. 


BeU- 
metaL 


GaoBOB- 
metal. 


IfaM. 


Wno-wood... 


...14-0 


15*8 


16-T 


le-s 


17-0 


17*1 


]•*. 


Oak 


... 9-0 


10-1 


10*4 


lO-B 


10-8 


10^ 


M 


Beeoh. 


... 9-7 


10-9 


11-4 


11-8 


U-8 


u-c 


M 


Pear-tree 


,...10-2 


11-5 


11-9 


11-8 


12-8 


12*4 


M ■•'^• 


Birch 


....10-6 


11-9 


12-8 


12-2 


12-8 


U'^ 


IM .-A 


Alder. 


. . .12*8 


14-8 


14-9 


14-7 


16^ 


16-6 


IM . 


Mahogany. . . . 


...U-T 


18-9 


98*7 


18:6 


141 


14-2 


11« .. 


Brass , 


.... 0-84 


0^ 


0^ 


0-98 


1-02 


1-08 


0«l 


Zinc 


.... 1-00 


1-18 


1-17 


116 


1-21 


1*22 


im -' 


Tin 


... 0-89 


1-00 


1-08 


1-08 


1-07 


1-08 


•m '■■ 


Lead 


... 0«4 


0-72 


0-74 


0-74 


0*77 


0*78 


<HBr>,Gt: 


Oast-lroa 


... (H>T 


1*09 


118 


1-12 


1-17 


118 


^^^: 



If you wish to know the weight of a castmg in brass firom a june-i...^^ 
pattern, weigh the pattern — say 3 ounces — and multiply by 16*8X8^i4iJL' 
ounces; if cast in iron, 14*0X2—42 ounces. 

MAKING STEEL TYBES. 

At the works of F. Orupp, of Eisen, in Westphalia^ tyres are fecnmd flf^ 
cast-steel in a v«7 ingenious manner. Aflatbar of steel is taken, two Jm^ 
bored in the ends of the bar, and by powerftd maohineiy ia out fhroqi^ ftiHn 
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hole to hole. It is then opened oat, and between rollers a perfect tyre is made^ 
witfaoot a wekL They have a tyre on exhibition at the works, which, after 
nmiifaig 30,000 miles, presents scarcely any appearance of wear on its surface. 

IMPBOYXD TUTRE FOS SMTTHS' HEABTHS. 

The Ibnowing improvements in the construction of tuyres for smiths' fhr* 
naoes, has been made by John Femie of England. Mr. F., having observed 
the defects in the common water tuyeres, which in large fires were sometimes 
bomed out in a day, found that, from the smallness of the water-space, steam 
was formed at the end, which drove the water back into the cistern, and it 
stmck him, as an improvement, to make the space sufficiently large to allow 
a free drculation of the fluid, and thus prevent the formation of steam. The 
entire ftnnwiar space round tho nozzle of the blast-pipe, instead of being sup- 
plied with water from a tube only, is placed in communication with a large 
body of fluid by opening direct into the water dstem, which insures in all cases 
a good 80|^y of water, and as that portion nearest the fire gets hot, it circu- 
Iflksi^ and prevents the metal getting too high a temperature. Tho first one 
OQ this principle was put to work in 1846, and proved eminently successful ; 
it was a single casting, with the inner pipe for tho blast, carried straight 
tfarongh to the back of the water reservoir. A modification was suggested, in 
whidi the tuyere was cast in two pieces — ^the one nearest the heat being fixed 
on » conical joint with bolts and nuts, which can thus be removed when 
burned out, and a new one supplied. 

DCPBOYEICENTS IN IIEATIXG APPABATUS. 

General DemhinHki, of Paris, has recently patented some novel and ingenious 
arraogements ibr obtai^ing heat, to be applied to heating or warming rooms 
and kttge bnildinga, hot-houses, and to cooking and other purposes. The 
genenl pcinoq^ls adopted by the patentee, is such an arrangement of fluted or 
plain ttflMO, with tufts of wire passing through them, to be heated in any 
ooovenient minner, as, while hot, can have water continually to flow over or 
throogli tiiem. The heated surfiAce being extensive, in proportion to the 
to be heated, keeps the latter in a constant state of ebullition, and by 
in that state through other pipes, so as to recirculate over the heated 
snrftoe^ great economy of fuel is estimated by the patentee to be the result. 
A lafge iqiiare or circular flattened vessel is connected with a smaller one by 
a tiAe of small diameter at their upper part, and by one of large caliber be- 
low; ^bib steam and water, in a state of ebullition, pass along the upper pipe^ 
and the water through the larger tube below, keeping up a constant drdda* 
tioo. In soch case a single gas-burner only is employed, and tho heated pro- 
dncta of oombostion so confined by a tube, as to heat the whole apparatus. 
Then are various modifications of the arrangement, by which a whole suite 
of apaitmenti oan be heated with great facility. Ornamental vaaee, pillani 
pttnthfl, and other aiehitectoral and fancifbl designs, may be made the heating 
mpdiam in hall% itairoiigi, nngle apartmanta, «to. 



AtnKVAL OW WCtnSBBWW motfiBT. 



. , « -. 



■'f 



IMPBOTKHBSIT nf FCTRNACBB^ 

Dr. B. H. Washburn of St Louis, has inywited a melliod of tb&Ma^tk l» 
boilers, on the soKsalled " toniado priDo^^da** Ibe anangenflnfe Ia m Mls«« 
Two connecting cones or ftinnels are inserted in the doors of Hm 
which insures a stead j draogfat, and gives the air the fbmi of » 
The ash-pit is inclined- at a good aog^ reaching the bottooi of tfa» 
the door in the spaoe of » few feet^ and thos every partiols of haai i» 
and applied to the surfiuse with the greatest intensitj. 

Smoke^eonguming Fmrnaotfor Bitummous ChdL — Messrs^ '"'— ^ghgWPt-jat 
Wheatly, London, have obtained a patent ibr a new fbmace to cnoaiHM^kt 
■noke of bituminous cool. The fbmace is fitted with two sets of gsate %iM 
slightly inclining upward toward the back end. Between the finontaad kwk 
set of bars a hoUow petlbrated movable bridge or partition is fitted, 
aected with a lever, b]^ which the fireman can move it iq> or down, 
tiiis bridge is depressed, access may be readily had to the Imk^ ban 
firont ones. A bright g^wing fire is kept in the back bars or giato bj^ 
ing back the incandescent fliel fix)m the front one. Alter the baok 
Biq>plied with glowing coals, the central bridge is raised, and all 
cation between the two fires is cut off, exo^ through hdes or 
the bridge. When iVesh ftiel is thrown on the firont grate, a laige 
of unoonsumed gases are immediately evolved, whidi, in passing timt^gli'thi 
perforations in the movable central bridge, are there mingled with a cumnt 
of warm air coming fix>m below the fiimace through the hollow part of the 
bridge, and then pass in streams over the back fire, ignite, and are c o nsumed 
— 4n other words, converted entirely into carbonic acid gas, with a greait 4s- 
velopanent of heat A door is placed behind the fiuthest set of faaiB ftr 4mi 
purpose of cleaning out the back fiimace. . . 

Mdcfaran^s Se^-rdatmng GnUe Bars, — ^Theee patoat ban have mortieBi. 
on one side and tennons on the other, at the part where the ban toadt Mrifr 
other, so that when a set are placed ade by side with the tennons of unaifei 
ting in the mortices of the next, it is impossible for one bar to risa aboro ■»■ 
other. This preserves a unifi>nn levd at the top, and prevents tbem Awi- 
warping. i^ 

Boio'a Bofjonrdramgkt Smohdem Furnace. — In this fiimaca, devised hfr- yj^ 
B. H. Bow x>f Scotland, the draught is revereed— that is^ the flame^ air, 
proceed downward through and fiema the fire; and it is therefore, 
callit the ^^ Down-draught Fumnce." The principle of its aoCkm ii 
pla The smoke, liberated ftom the snperinoumbent ooal, is, by meana^f Hm^ 
SQction of the obimney, carried, al<mg with a due admixture of air, 4amm 
through the brightly burning fbel whidi forms the lower stratum of- tha ih% 
and thus beconiee intensely heated and completely burned. Oontnury ta 
might have been expected, the combustk>n is very rapid; in some 
ments made with a grate of •! of a square foot in area, the combustioii mmM 
the rate of 301bs. of ooal per square foot of grate per hour; the h^ght of ^ 
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iiigr power of the flmiBoei iHid the co m p«r a t i fely dense rtite of tiie air wfaeo 
it mingleB with the fheL The oombutioa readily flpraada upward to the frnh 
coal ftxmi the action of the stroog radiant heat. 

Oripper*§ Smohden fStmaee, — ^The principle of this recent (English) invcn- 
tkm Is that of mechanical motion applied to the hara, bat different ftom anj- 
tfaittg yet introduced. Every ahemate bar is so connected with a croaB-pieoe 
at eadi end as to fbrm one entire movable fiame, which is ooDoected by 
gearing with the motiye power. The motion given to it is angular; first, the 
bars rise Teiy slowly aboat an inch above the stationary onei^ they then 
■ore gradually in a lateral direction toward the bridge, again sink in a Tertl- 
eal dh e eliw i aboot an inch below the other bars, and then move laterally fbi^ 
wwd to their original position. What are tenoed the stationary ban are not 
izsd as OBoal bat hang in such a manner as exactly to balanoe the Tibrstiag 
ftMBe with the load of ftael which It has to move, thus taking bat little power 
flm the engine to keep them in motion. The ftiel is fed throogh a hopper 
and legolaling incline plane, and the whole is self-acting: requiring bat littla 
■lleuliuu Ihm the stoker. We were infonned that this apparatus hss been 
Ib nwiiiraiit use about six montha that no difllcalties whatever arose from the 
wwhsntn al motkm; there was an entire abeenoe of dinker, nearly perfect 
oonbiHtkm of the ftael was effected, and daring oar visit not a parade of 
flBoke was Tinbie fhnn the chimney. Mr. Gripper estimates the saving of 
fM alone at aboot 10 per cent, besides numeroos other advantagca. — Lamdam 
RRJbmmaL 



OS THE COXSUMPTIOX AXD ECOXOMT OF FUEL. 

The fellowing paper on this important subject vrith the notice of some new 
In ve n ifaus c on nec t ed therewith, was recently read before the London Society 
of Arts, by the well-known phyncist. Dr. Neil Amott. 

Is it pooBiUe to avoid or to consume smoke — in other words, to produce a 
smokdesB fbeT Oommon coal (bituminous) is known to consist of carbon and 
Mtomen or pitdi, of which pitch again the elements are still chiefly carixm 
and h ydr oge n , a substance which when separate, exists as an air or ga& 
When the coal is heated to about 600<* Fshrenheit the bitumen or pitch 
evaporates as a thick, viable smoke, which, when it afterward cools, asnmes 
the farm ofa black dust or flakes, called blacks or soot If that pitch, how- 
aver, be he at e d stOl move, as it is in the red-hot iron retorts of a gas arork. or 
In rWng throogh a certain thickness of ignited coal in an ordinary fire, it is in 
great part r eaul i ed into inTiaible carburetted hydrogen gaa. aoch as vre bum 
In street lamps. Now when flnesh coal is thrown upon the tap ofa oommoa 
fire, part of it Is soon heated to eOO^. and the bitumen of it evaporstea as the 
TWble nooke. which bnmediately thssl If the pitchy vapor, however, ba 
heated to Ignition by the contact of a flame, or ofijniitedooal nearthesurfeo^ 
ft soddenly beoomea la gujataa^ and llwif bora s ss flame. This is the 
phenomenoo seen in fhjdj^^^^^ljj^^^^^lMtBkes plaoe en the top 
tf a eontawB flm BHV^ ^ ' ^^feff* 0B the top of a 
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dnced benealh the burnrnj- red hot cool, so that Ita pilch, io naoe m f«|Ki^ 
m\in pans amonK the pana of the buming roaw, it will be partly re«oli«d into 
infl»rnmalile coiil e^. nud wil] itSBlTbum, and iuKonie nbnlevcr etep it touihlfc 
Pcrimns often amuse iliemwlTM by puahing a piece of fresh coal into UM 
PtnLcr of tlic lira in t)iis way, andllKD observiag tbe blaze of tlie aewlj-ianaBd 

Varioiut nttompts, bepniimg perhaps iritb T<r. Fnuiklin. have been made 
tnin-t ridallrii^thcrorsniuke: one oT the moat recent of which waaznutofar 
a London rnanuiacturcr, Mr. Cutler. He pU(^ s bos flllvd with cool oodK 
the fire, with iu opon uiouTli occapying the place of tlie removed bottom ben 
of tlie craie, and in ihe twi wM a ino™ble boiiom. supportinR the oeal, by 
rai'^inn wiiieli it wila lifted grwJuaUy into the grate to he consumed. Itt 
apparatuR for Ii1\ini;, however, waB compUcaled. and liable lo get out otarttr, 
which Willi other reasonti, oiused the bIdvb Io be lit'Je ueed. The moitaUa 
bottom rcaltd on a rirss-inir of iron, wljich in moving was guided by rilta ta 
the Hidu of the ooiil box. uiid was fitted by chains at eadi end. diswn l^bf 
A windlass. Dr. Amotl tbcn deocilbed a new fire grate somewhat m Ml 
olKive-noticeil priiiciplo tint more ^mplc. Tlie charge of coal for the day b 
|rf.n<*d inftliOT immi'duilely benealh the grate, and is l)onio upward ag 
wniitml, fiy a jmsIou in Ihi' lnn, which is raiwil by the poker used aa a lever, 
ami na readily as the wick of an argnnd lamp iit rul»ed by its :^crew-, the Are 
is thiia undtr command, as to il^ intensity, almost as completely as tlie flame 
of a hiinji. Tlierc are notches ui Ihc pislon-nxl lor the ixiiiit of the poker, and 
n ratchcl catch to snpport llic pixtoii when the lever is withdrawn. Ita 
cn^it-lmx of an ordinary fire may have a dcptli of raven or eight inches, which 
will receive Irom twenty to thirty pounds of coal, accordlog lo the area. Id 
n-inter an Inch or two more depth of coal may bo placed over the month of 
the box hcfuro the lire U liglitcd, and iii warmer weather the box n-ill d« 
roijuire to be qiiifi? lillnl, that Lf lo tai.v. Iho piaton. at Iho lime of cliargjefe 
needs not to be lowi'rcd quite lo the bottom. 

if it Ijnxmic dcRirablc to replcnirtli the cual-box it may i>e easily done, at 
follows: when tlie piitori has been fully raiaeil xo as lo liavc ils llat sui&ce 
fluah with Iho bottom bar of the irrale. a broad Hat alinvcl is ])U8licd in npco 
the pislou, end it bceomcH at once n icnipornry lloor lo the ftrato and a lid to 
the conl-box. The piaton bdni; llicn allowed lo mA. the lid is raised nod the 
l)o\ filled with a new chatge of coal, when combustion (coea on as in Ihe 
morning. Thix lire it: li^'hlcd with (ireat cnso. Tlio wood is hiiil on the upper 
siirliice of the Ihsh coal lillinji the ead-box, and n lliii'knesa of three or fbnr 
inches of cinders or coked eonl left from thellroof tlic preeeilinn day is placed 
over it The wood 1>eing then lijrhtcd. instanlly iKnitea Iho cinder above, and 
at the B^ime time the i«lehy va]vir from the freEili call 1>olow rifics through the 
wood'Hanie and cindera, and becomes sulHeicntly heated lo inllame i(sol£ and 
BO to ftiunnenl Hie blaze. When ibo cinder is once fairly i;.'niled, all the bito- 
men risinjr through it afterward, becomes pis. and the Ere remaine quite 
amokelesa ever aflerwan). 

In the new grate, because no air is allowed to enler at the bottom of tte 
aoal'bai — £r the pistoD^od fita its opening pretty accoratelj — IIiim 1^ 
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eomhnition below, bat onl j between the ban of the grate, where the Aid is 
■o oompletelj ezpoaed to air, and near ihe mouth or top of the eool-box. Toe 
unmtifl&ctory results of some other attempts to make such a fire, have been 
owing in part to the oombustiun extending downward in the coal-box. be- 
cause of air having been admined below ; and the conseiiuent melting and 
coking of the mass of coal so as to make it swell and siick. impeded the rising 
of the piston. A remarkable quality of this lire is its little tendency to be ex- 
tinguished. Even alter nearly all the coal in the grate has been consumed, 
the air will descend into the coal-box and keep the fire there: gently ali^t, 
ibr a whole day without any stirring, and yet ready to bum up actively the 
moment the piston is raised. For the purpose of allowing a graduated admis- 
■ion of air, in order to ensure the maintenance of combustion with rather more 
actiTity, there is a slide in a small door at the front bottom of the coal-'oox. 
Befefe hghting the fire, whatever ash remains with this form of combustioa is 
rDmoved off the jHston. The fire is extinguished by allowing it to exhaust 
ftarii) or by lifting out the few lumps of coke or caked coal which remain. 
The charge should be such that enough cinder or coke may be left for the 
ffnokelen lighting of the next day. By the means above described, the pro* 
ductkm of smoke is obviated. We now come to consider (he subject of the 
wiflte of fVid in ordinary fires. Count Rumford showed that ^tbs of all the 
heat produced in a common open fire passed up the chimney with the smoke, 
and therefore to waste; and he appealtxi in corroboration to the expcnenoe 
of thoee who use close stoves, which do not thus waste heat up the euimncy. 
and where much less fuel than is needed in open fin* suffice:*. - Aa an exem- 
plificfttioii of the above, Dr. Amott gives the following striking illustration: — 
** I have an endosed fire which, for 14 years past, bus maintained f«jr 24 houra^ 
from October to May, a continued temperature of 00^ or more, accompanied 
with good ventilation, by an expenditure of only 12 Ih?. of coal, or about one 
fourth of that used in an open fire bumiug Irom 15 or 16 houn:. The aper- 
ture by which the iVesh air enters the stove to inuiutain i«iifficicut combustion 
to warm the room is about three quarters of an inch in dumeter." 

If this be compared to the aperture of a common cLuuuoy-iK>t, whk.'h has a 
diameter often inches, and an area or size 150 times ^Tcater than the stove 
in qnestioiL, and we take into consideration the rapidity vsith which a column 
of denie smoke filling that pot escapes from it when the fire is bumiug briskly; 
and reflects further that such column consists entirely of the warmest air fn^ui 
the room, blackened by a Uttlo pitchy vapor from the fire, there is pruof of 
prodigioua waste, and room for reasonable hope that a saving is passii^le. To 
we how a saving may be effected, the exact nature of the waste in such oaKS 
has now to be explainc<l. A single mouthful of tobacco-smoke, on iseuin?. im- 
mediately HiffHiafla itself SO ss to form a cloud larger than the smoker's head, 
and soon would contaminate the whole air of a room, as livould also the smoke 
and smell of wood, paper, or other combustible burned in a room. Now, the 
true smoka of a common fire is not the whole of what is seen issuing from the 
chunnej top, but only little dribblets or fits which shoot up or issue from the 
is tiie upper mrfoce of coal which fonp" *^'^ ^n)i These fits, how- 
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tbem, thar ii to saj, in the 1arg« vohnue wtridi OUb the tpacv t«A omr » eon- 
moil Are. The whole of the air ■□ oooundiinted. u>d which mar b« In TotoBD 
30, 50, or 100 limes irm.irr than tliat oC tbe trae aoMike. is llmi nil <alM 
smoke, aad muBl all hi^ nllowed to aacend awsr ''vm the room- It i* M(- ^ 
dent, then, that if a hnod or oarer be plwed over s fire, flo aa to preTeot tti 
diffusion of the tnit jmoke or Uie entnuMe of pure air tironi amimd to mbc 
with it, exeept just what is ime a marj to bum the tuBamaisble ftasBB whkli 
T<»e irith the true ^moke. there would bo a greet erouotny. Tliis bn bMB 
done in the new fircpl^oe, nitb a saFiog of from one third vo one ludf of tha 
fiiel required fo maiiitniii n desired temperature. 

The stalk or the horfl panea dosely throag:h. a pjate or other atonA^ 
througli the bottom n( the ohimnej', ao that no ur sh&U enter the chfaDitf 
but through the hood : unil thero is a throttla-VBlvc or damper in the hood- 
etallt, pivinir peritpt mntml over the carrent of air that pasats IhrDOgii. No 
part of [ho apparatiis in more imporliuit than this vaiTe or dampM-, anl fit 
handle or indent musi l.|i verj- mwiapionouB, and have (legieexifopeaiDplnakld 
OD its plate as eleni-l^ ns the pobitB ue maiiced OD a oooqjMi can! IVMi ' 
the valve ia quite &],cn, the plmnney arts to quicken the combustion. Iftt 
tliat of a bliipl fiimapo. or like a forKC-bcllows, but, by piirtially oloHing the 
valve, tlic eiiTTcnl may be diminished untii only the most Irantinil action re- 
mains. The valve slioiild not bo open in general more Ihan jtist enough to 
'let all tlic liiinjed air or tiiin mnoko, n'hicli is scareely visible, pass throng 
When the valvf> is onoo ndjuBted to tho usual stren^h of chimney aotkm. it 
requircB lillle iliaoge aftern-ani, Jo many cases, it is desirable to be able Id 
commnnri and modify, by a movable plans, the size of tlie front opei^ng of 
tho hood or [ire-]ilnce, as well as liie openinR of the cliimney-throat. Bj- the 
proper a'ijustmcnt of tho twa the desirable brfghln<?s9 of the front of tiM Ore 
may 1* miiiiitninod. The ehimney-fluc alwvc the upper opeiiinfc of the hood 
should liiive its sides niaJe slanting, so as not to liarbor dust or (my aoot 
ttliich, from any dinOcw'- use of llic lire, niiglit be pniiluoeii. Tlie size of the 
chimney-Hi II' Li nut impurtaiit. Uther grvat evils uf tliu present opeti Ores are 
that tlierc ai-e (treat irrejfiihirities and deficiencies in their hcnting and venti- 
latintt aolions. »hii.h bear so pon'irfiilh on thi publie henlili. Ttie hcxtd and 
ila dimpir 1>T inHiieneinK thi'se mav ippciir porlia]is. of more importance 
than as aii mff the fuel Tins nrmnjemem bi Blton-inK so small a qiuttilily 
of air to piss lhroui;li i" c<>m|mnson nith whit rises in nn open onlinarf 
chimnev kiwens id the «amc dofffee the roJd dmiipht of air toward tho flre 
fVom doors and nmlous, nnd \\liicli nro common enuscs to the inmatea of 
winter inflimmalion and other diacises mil for the same reiison. the bcMt 
onee radiated from the fire lomnl the unlh ol the mom, not belny Bgabl 
quicklv absorbed and earned iui\ bi «Mch currents of cold air as at^ rcAtrad 
to, remnin in the room and vjon rcnde™ the temperature of (ho whole mora , 
cquiible and <nfe <^till more compl"tclv to prevent cold dratifrhts appnwifr 
Init from heliind persons sitlins aronnd the fire, the fresh air from the mtm » I 
conveniently ndmiltod, chiefly by a clinnnci which le.Tts dircelly from »■ 
temal air under the floor to the heartli. and tliere allon-s the -■■ 
Aw aader tl» Ahdtr. The ftodei^ axj^oMd M On (M MW« 
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llw oold, fSreah ur then riaing under it takee from it the exoeiiB of itsheat^ and 
■o beoomes itself tempered, before it sproads in tlie room. The importance of 
gineral ventikttion 4gain is strikingly illustrated by an occurrence which hap- 
pened not long since in Glasgow. A large old building which had been form- 
eriy a cotton-mill, was fitted as a dwelling-house for persons of the working- 
dasBCS, and had nearly 600 inmates. Like all foul and crowded human 
dfrellings, fevers and kindred diseases soon became prevalent there. After a 
time a medical man, who was interested, obtained permission from the pro- 
prietors of a neighboring chemical works, in which there whs a lofty and very 
powerful chimney, to make on opening of one foot in diameter into the side of 
the chimney for the ventilation of the lodging-bouse. He then connected with 
tfaia a main tube from the lodging-house, which had branches running al<mg 
•Q the passages or galleries, and fh>m the ceiling of every separate room a 
■mall tabe communicated with these branches. Soon after, to the surprise as 
well « to the delight of all concerned, severe diseases entirely disappeared 
from tlie house, and never returned. 

Kow the chimney of the new fire-place, although not very tall has a venti- 
liting power scarcely inferior to that of the Glasgow Chemical Works. The 
MTangement of the hood with its valve, as above described, by allowing only 
mmdzed and veiy hot smoke to enter the chimney, instead of) as in common 
cbmmeya, smoke diluted witli many times its volume of colder air, increases 
the draught just as it does the heat of the cliimnoy, and through an opening 
then made into the chimney from near the top of a room, all Uie hot, foul air 
in the zo<»n, consisting, perhaps, of the breath of inmates, smell of meals, 
burned air ihim candles, lamps,etc., and which else accumulated and stagnated 
at flnt near the top of the room, is immediately forced into the chimney and 
away. This is strikingly proved by placing, near the ventilatmg opening, a 
Hf^ body, as fathers or shreds of paper, suspended to a thread, and seeing 
with what force it is drawn into the opening. 

OX THE CONSUMPTIOX OF SMOKS. 

The lobject of the consumption of smoke continues to bo fl^uently dis- 
nniwnd in most of the scicntilic journals and circles of England. Mr. Muir, 
in a oommnnication to the Society of Arts, states that the statements often 
mftde^ that fiom seventy-five all the way down to ten per cent of fuel can be 
Mired by the consumption of smoke, are not founded upon any reliable facts. 
We luve never seen any evidence to satisfy that the direct saving from the 
burning or prevention of smoke was over five per cent, and in some cases no 
diflbrenoe baa resulted in the quantity of fbcl consumed, whether the smoke 
consumed or not The conditions requisite for combustion are, that the 
ibjects of combustion — ^the fuel and the oxygen — should be brought in oon- 
tnot and subjected to heat suillciont to unite them. But the smoke discharged 
from ibmaoes is generally the result of imperfect combustion consequent upon 

«* ' ' * been begun. The stoppage, in many 

»%at of air the heat neoeasary fbr 

>1M oC teii^^^dBmMk ^ 
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black smoke is aol so muth tho Wjul of a di^ught, as the stoppage and coot- 
busiioii of lUe [iroducta of tlie lad, nearest to ttia graUi ban, being fiin^l 
lhroii|{li a lajGr of frcsli fuel imd apon tbo incandcsccnL By &r tho gmtsr 
qimntit}' (if smoke ia caused by the pOKlng of tim beut^ gil£«a tbrougb this 
laj-i^r of colli, frtsh fuel, niul Che boOcr Ihe diBUgbt Ihs liloiclier and moV 

nhiinilnijt will be tbo smoVi'. The mconii, then, hj which ibe runoBlun a£ 
?nioko ciiii be prevcuti'd, or cooaomed nihea Ibrmed, are draught, adeqaiM 
diini-^nsioiis of Ixiiler, and (coud maoageaieiit. 

Adci[i!ate dliucosiona of tlic Que or chimoe; arc primarily necesaiy to J14 
Ti-nt or consume amdki?. Adequate dlmenBiana of cJiq biulerare not nnnfng 
to L'ousumc smoke, liut to mniiamQ it economically and consistently witll tlW 
ppillirmaDce of the work lo lie done. Draught is the first requisite, Gtr Wttb* 
out it emokc can DcitL^r be yreveated from burning nor consumed aficr ^n^. . 
alioo. To many it may appear a very eitraordinary thing, th^ t^, 
Binokc ia burned, Ic^ ^team is raised in a girea time. It ^ecms sound rrainnftn 
to sayaiiioke is fuel, and einM Bteam is raJHed by tlie burning of fUel, the boB^ 
lug of smoke should r^u steam. lUa la M fat owTBot; bull bare lAttmwai 
ha *n mim coses iiliere looke ia cotiamned by the admission f ' tjoveaad 
□ h ough L fue Iherf s no fu> m h oal a. d .1! i.-^ :iJu'l, 
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much matter if it be or be not healed Iwforo aihuL'rfon into the furnaces; 
/ir^t, because, Ihou^b it is litalcJ, tlio degree ia not very high ; and Kamdly, 
because it is generally healed by (lie furnace itself and in that caso heating 
the air is like robbing Peter to pay Paul. When the air is heated, a larger 
aperture is rc<iuired for the adniieaion of tlie required quantity. Wlien the 
aperture ia of the requiaile size, it ia so much gained il| bclbre entetfog, Qtf 
air oould receive beat which would of 
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1 to Ihe London Society of Artj, Mr. Woodccdc 
iQftlntAiD&d ItiAt Lhe fiimplesl: menos of preventing tbe formation of onoke wnd 
b; providing for an sinplo supply of oxygea in a oondeoBed st&le, in the form 
of cold «ir, to tlie Hiel ia the fire bara; and by administBrinif anch fiirther 
eai^^ of oxygen to tho heated Rnses aa might be neceBsnij for their complete 
oombniCon while in I'oututt with the boiler; tliis latter supply being giTm at 
such a tempeTBtnro aa would iosure the succeiBiTe ignition of the gaatm m 
they wHre evolted. ThuB, by ostablishiug nearly perfect primiiry oombmtiou, 
the qnontlty of smoke evotr^ is reduced to a miDimum, of which do vltible 
trace BTCT reached the arnnmit of the chimDty. 

An iqtpiiTAtua, by whidi this desirable end iniB attained, vaa deecribed to 
ooEiSiet of two parts, each being the addition of a vcrj mmplo apparatus to lh9 
OT^iuirT- boiler Oiniace. The first of these was a double selofthia iron ban!^ 
^y^fS lioTfaotitally in tlio direction of their length paraUcl to each other, im- 
medktety beaeoih the f^to ia the oab-idt. Each set of bars resambled a 
Vaoetlan blind in ila arraagemeot, the bars being mcllued at an angle otii" 
to tlui bariion id the direction of their width. The bora of the two sets wei« 
tfaos indiaeil tti opposite dircctioos, and being ao close together that avertiual 
Mtnlgftt line could not pnra between anyiiljnceut pair of them, yet Girenoi)g4> 
apart to allow ail ciodors lo &I1 freely through, and the air to pass ft«ely up- 
ni4 to the Ihv. The bars were of the noie length sa the grate, eo as to 
ezttnd Ihxn front lo back. The effect of tbia arracgement is to screen the 
■Bb>pft completely from the heat radiated directly downward from the grM^ 
and so that scarcely any would pass through by reflocllon. In feet, not a my 
at heat could reach the aih-pit from the fhmace without suQeriog four reSeo- 
tiooa fhun raugh iron sizrCicea, which would leave a mere shadow ofaray Ibr 
(Unbtr pwipCT a . Thaa a largo quantity of beat, w*ich would otherwise be 
ndbWl oat of tliQ fiuonce into the ash-pit, thence reflected, and so lost, wai 
Mvad ftr ibc boiler. Tbe aah-pit also waa only alightly heated by the ainder« 
srhiBli RtU IhTougfa ; and this source of heat might bo reduced to any ertent 
by IHqueittiT removing the nibbiah from the pit. Another consequence was, 
that tho air poasi'ng from betow through the grate, not being heated in the 
aah^t, entered tbe Qrs cold, and therelbre not aa it did Qom ordmary oah-pfts 
in a isrefied couiiitioiu liy iti ooolness tbia oir provenlod, to some estent, 
the Inming of the grata bar^; and, by ila unrareQed stole, produced a morw 
inMnsa and mjii oombuation of the Hiel after it had passed (he bar& 

AnMbH' i>ait of the contriTonco waa more espedally tho smoko-bummg 
Kppantua It oonaiatod of a si't of toboa, open at both end^ passing through 
Ih* Ibmaee horizontally l>om front to back, and terminating within the wall 
of ih» tnmt of the bridge, with valves to regolate tbe aooe« of air into the 
tnbm. The &re-bndge diAered materially from that of an ordinary l^imncff. 
It wsa boDow, and divided into Cvro porta, the lai^r of which stood up from 
below ; the other, whli^h waa more ahallow, was in cootact with the boiler. 
BelwMD fliata all the products of combuatian pasaad from the Ihmace- Tbe 
tWB paito oommonicated with each other by channels at the aidefv and thua 
KfBMd togellier on annular chamber. The tobea bettire mentioned entered 
llw front woJl of tlus chamber, and thw Kk W.w««nt 

)r nod (lie aut«r air The Ijf ^W ''^ 
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tbe lower part of tliia cbumber, or bridifs, being peifonitcd wlUi mnuKMi 
holra, opFDing from thu iniorior of Uw bridge to tiie sfMM bvyoiul il, MWh 
listied a direut comiiiuD^oitiim between the oaua air and tlia liiroal of Ib» Halt 
Tbr^re was a second aolici Lridga bcTund the fimt, dt«i>!uiIlDe fnnu Uiti^pal 
Bida of (lie Hue ; this, by mten»ptdng tho direoL diiuiDel thmugli UiM p(Kt M 
tbo passage, TctardEd Uit How (^ tbe «aiake imd gana, aiid cuiued tlMii fm 
feet mixture with eacli oUier ffitliin Uie space bctiraeQ the bridfltb n# 
result of thia amtniiemi^iit wb% that » carrent of highlj' hmted Bit, wfakb 
paaaed through t)i(< tubes in the tkimace, escaped at the bridge tiucmgjtk ttt 
perrorntioog in tlio iiack iv;il!. and tmxing vrilb the gaaes from the fliniM% 
wtiich held the emoko ia Hiiapeaaioa, conrntBd tbe amolre iato Saxae, It «M 
calculated that by the adsptutioD of this apparatus to marine boilcn the Ugb 
tempemture of the buili^r-rouais would be obviated, and that tbe steam VMMk 
would uot be so evident from a diatonce aa Ihej cow were, b]* the 
Bmoke tlioy give out. 

I'ULVEIUZINO lUCHTKE. 

A machine for the pulvemation of sugar, jnun. and other 
can not bo easily sruund without riopgiDg, baa recently been inrentod bj 
Mr, Chase, of Boston. 

Tlie machine con^Ltu in a novel and ingetiiDiia application of stampers iP 
fixed to a revolving plate attached to thi^ ecntnU flhall, and aiding wlthia * 
drculiu' chamber or mortar. Within this mortar is a circular disk, whudi oc- 
oupiea tho coutcr apace, and is furnished with jirojections or wii^ ad iH 
ed^, which divides that part of the mortar noarest ita outer edge into ■ 
number of rotativii cells or cliambera. In each of tlu>se cells ono tf It* 
Stampen U placed. When the mnclune is evt in motion the atampen and 
disks arc carried round togctLcr, and ihc former are alternately Uftoil «^ 
dropped by means of the gearing and mma placed around the ceoMr AtL 
Each stamper Ihuf muken eighty bents during a single revolution of the dB& 
The cells arc fed liy the hopper through the spout inserted into tho aideoftht 
mortal', and, baviiig mode one revolution, ore emptied through to anotbet 
hole at tlic bottom of the mortur into Che I jolting- slifve placed in the idiamhM 
beneath the hopper. 

There is one pwulinrity Jii the nMiuu of tht' stampers in thia — "^-i" 
which deserves notice : The sides of the ix<lls in which the potuuUug taka 
place, being const&ntly in motion, tho coHCeriul to he pounded is carried mmd 
by them, and pu^Led along or turned over upon the fixed plalo whUl btu 
tbo bed of tho iijgrtur. By this action a fr(«li surface ia constantly preaoiM 
to tlio blow of tho^fanipi^rT and tho ingrtdienta to be pounded never caa gt 
l»alen into a hard, i^iW"'! uioafl, aa i.i ofleti tliG caBe with tixed staiqA 
"id thus a very larjje un)j(iuit of their power la rendi?tod ineaectiva. 

ARRESTING A,\T> RKiA^'^'*^ SPRlSflS FUR FtRE-£NGIXBB. 

ITio following eilnict fpom iVfi specification of a patent granted FTanlft 
O- Smith, of Columbns, Tenn^f^ aaffidently eiplsins the naftm cf tb 
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ne deaigii of these apdngs is to prerent the great wMte of pcmer hioxiTed 
in woridng the oommon flre-engine, by osusmg the dosoendhig aim of the 
woridng lever (mstead of being arrested by some solid part of the machine) to 
giTO over all its momentum to springs of sudi strength as easily to offer the 
reqnisito resistance to the blow, and of such olastidtj as to give over nearly 
•n of their power to the return-stroke of the engine. In tlie form commonly 
seen, every successive stroke of the fire-engine starts from a dead rest, and 
Ae power with which the stroke ends is totally lost in giving a blow to the 
flwne of the engine, giving it a very serious concussion, and causing painAil 
shocks to the arms of the firemen. The springs now proposed prevent all jar 
and ooncossion fix)m the stroke of the levers, and (supposing the springs to be 
perfect, that is, to re-act without any loss of power fbom fiiction) they convert 
the entire power with which the stroke is ended, into power acting in the 
oppoaito direction for beginning the next stroke. They may be made of any 
ahape and any material so that they will arrest the whole momentum of each 
stroke^ and re-act with energy in starting the succeeding stroke. 

ZIXC KOOFS. 

A square of 100 feet of zinc, at 22 ounces to the foot (No. 14 gauged 
weighs, when laid on with laps and rolls, 150 pounds ; the same sui&ce in 
BngUsh slatea, weighs 830 pounds, and in pkin tiles 1,900 pounds. Zinc is, 
OODseqnently 5^ times lighter tlian slates, and nearly 14 times lighter than 
tSea, in addition to the saving of surface and weight, by the flatness and 
ligfatness of the frameworic and supporting walls. As compared with lead, 
the density of zinc is 7*19, while that of lead is 11*35 ; the tenacity of zinc is 
109'8, and that of lead is 27*7, from whence it follows tliat while a sheet of 
line of equal thickness to one of lead is only two thirds the weight, its 
■trangth or sustaining power is four times that of lead, while the cost is pro- 
kyw aa applied to each material 



IMPBOVKD GA6T-IB0X PAVEMENT. 

A new form of cast-iron pavement has recently been laid down in Phila- 
deiphia for experimental purposes. It consists of cast-iron plates, 12 feet 
long, 8 feet 4 inches wide, and | inch thick ; 12 feet being the width of the 
pavement to the curb. These plates are roughened on the surihce by grooves, 
H inch apart, crossing each other at an oblique angle, so as to divide the sur- 
ihoe into diamonds. A cast-iron half-inch plate, witli its two edges turned at 
a right aog^e, so as to make flanges at the top and bottom, forming a girder 
11 inches deep, is bolted to the columns of the building, making a support on 
which the inner ends of the plates rest The curb is of cast-iron, i inch thick, 
II inches deep, having a flange each side, at the bottom, and on the inside 
only at the top ; it is made to slope slightly outward fi*om the top to the bot- 
aooL This curb rests upon a brick wall, forming the outside wall of the cel- 
lar, a good cement being interposed to make a water-tight johit; the pieces 
of carfo have butt Jomts secured by a cast plate beihmd, i^ctai^ iBfOOs^ M^ 
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both pieces, rcmcat bein^ iaCarpond. From the building girder w Ibe oorti^ 
BDd resting on tba loiror Hiuge of each, stretiih-girde rs or joists, 13 IM Jang 
BDd 11 in(-bc3 dce|^, 3 ICL't 4 iDohas Kpart, on which the |)iivcni<«t plMMATO 
lair) anil i^cctir^ly Gwtcueil hr bolts or riiels., n-rth counter-Eunk hcadgi, going 
throiigb (lie flangCG of the pirder, the joii<ta, and tho cnrb. AH the jaintB kn 
corenillj- cemented so as to bo water-tiglit ; the tnuiBverse girden or Jdn 
arc uf half-inrh cast-iron, strcngUteued on the bottoni llaji^ bj wKugtit-iMa 
flat bars, bulti'd lit tlie cust-iron only &t the two ^ nds, iwd sUghtl7 elpwidBtl 
by heating when it ia put un, so as lo briog tha lowi::r pun of the guder into 
a state of coniprcssidn. 



IltTEOVKMENTS IS CAKBIAGES. 

Mr. Michael Scolt of KngUmd, has reoently brongiit boforB th« piibllo • ' 
three wliccled earringo designed (iir Wording auporior lacility of motioa, wMi 
c.tK and aecDniniodiilicii 1o tlie occuponta, and means uf naisliDg the iiiwl 
and tear of traffic. It has two wheels b^ind. and a riDRle central wbeel la * 
frotit, as bi|.'b or e^'eu high^ than tlic land iKitr. TliLt li|;]it<-ns the draught 
and fflinplifii.'s tlio under frame-ivurk. The driver's peaf ofriipies the place 
usually a.»i?igned la llio runililc, rtireelly over the hind wheels,, so that tlie 
teiiis Mreleli over the body of llie e.irriage. 

<7to.^ and Iron A^ie-boxet. — An invention has recently been brought out 
by Mr. Campbell of Culiimbu.', Ohio, for constructing Ciiac iron axle-boxes 
trilh a lining of glass on the interior. It is claimed tliat there is less fHction 
in these boxes, with less lubrication than in any other. 

Wilain'x lnipn»rm(nl. — In common iimibtr wapuns the ends of the reaches 
ovoriap, anil are sectired together by moans of n pin ; in order to render the 
length of the reaches ehange.ible, their ends are bored with holes, placed W 
different ilistaiiees, through which the pin p,i."aes. Reaches tlius bored and 
fastened are weak, .ind frequently bre;ik down. An imiirovemeiit pateitted 
by Edwani Wilson, nf PnUlFbur!.', X. J., consiuls in pliiciiiir a series of reck 
teeth on the cuds of each re:iclt. so armngoil l!iat the teeth of ono rack fit 
into tliopo oi'tlio other; when the two racks aro united a sliding ting collar is 
ompkn'cd to hold them togetiior. lu ordor tu chatigu llie length of reaches, 
it is simply re<|uiaK; to loosen tho collar, set tlic racks as desired, and lund 
thoiu again willi the collar. Reaches lhu.s fiirnisliod are noli bored, and ar*. 
Iherelore. mudi strongi.'r; the coupling is also much tnoro rigid than the old 
ptsuL—Scifif.ji'^-imtrit^o.i. 

Grnn's r,il:,,t f^trrix-AxU. — ild'hanii'ol journals, the records of tlia Patent 
Office, und thi> liL-ad.* of iaventots. ewm to be about equally full of oar ailca, 
cur axli;-lii>.\eH, etc. ; and the pxtA old '■ go-c.in," with its more refined ditvel- 
talents of barouche and IrajtBy. scema to hi. Iffi somewhat iii the siiade. 
Oeea.'iioiailly, howfvtr, a step is taken in llijs dinKlii.ni. and the Steere-axle. 

tieieat!>- kninvij. The old EiiglL.iti mail-coach pateat disjiensed with both 
liueh-piriM :iiiii nuis at the "nd of the aile by plaiing llio fastening on Ilia 
inner instead of outer side of the wiieeL A high Chin collar was Cumed on 
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fhe ude Jut at fhe inner edge of fhe bearing^ and a ring of thin metal was 
bdted to the inside of the limb in such a manner as to take hold of this ocular 
and prevent the slipping of the i^eel endwise. This allowB the end of the 
hnb to be boixed oompletely in, keeping out the dirt and preventing the poe- 
fliUe appearance of grease and filth at these prominent points on an elegant 
eairiage. Green's Sleeve- Axle is simply an improvement on this "mail- 
ooaoh" Bt^e^ and has the efifect of making the axle last longer — in fact^ last 
ftcever, in theory, as the wear is entirely removed. The collar and the whole 
bea rin g snrfiioe of the axle are made in a separate piece or sleeve, and fitted 
tightly on over the true axle. The true axle is wrought iron, and foif^ 
oetagonally and tapering at the extremities. The sleeve is of oast iron, and 
when worn a litUe on one side, may be removed and turned one eighth 
around, in as many hours as it required days to repair the solid axle. When 
all flight of its sides are sufficiently worn, tiiie sleeve has only to be rejected, 
and a new one supplied. The patentee is K H. Green of Baltimore. 

IMPBOYED CYLINDERS FOR CALICO PRINTING. 

In printing &bric8 by the ordinary system, the copper rollers employed are 
fimnd to be easily afiected by the chemical action of the mordants, cobra, and 
other matters employed in calico printing; and great expense is occasioned 
by the large ouUay necessary for the production of the engraved metallic 
rollers, which are not only very costly, but from the reasons above-named, 
are (ar firom being durable. It is proposed to obviate these disadvantages, by 
employing cylinders covered with india-rubber or gutta-percha, which mate- 
rials are afterward vulcanized and rendered extremely ha^. Thus prepared, 
thfij are engraved in the same manner as ordinary copper printing cylinders 
or xoUers^ whether in iniagUo or relie£ Such printing surfaces are produced 
with fittility and economy, while their printing action is sharp and efi^ctive, 
and not sol^ect to injury fh>m the action of acids, alkalies and other agents 
employed. 

niPAOYED MACHINERY FOR PICKING FIBROUS SUBSTANCES. 

In machfaies for pickmg cotton and other ^fibrous materials, the picking 
cylinder is generally covered with what is termed a "fillet ;" this consists of a 
■hcet of leather filled with ordinary card-teeth. The heavy work at which 
pickers are employed requires that the teeth should be very firmly secured — 
else they break, bend or otherwise refuse to do good work. A recent im- 
provement by Mr. Sjtson of Lowell, consists in making the teeth separate, 
and in attaching them, without any fillet to the cylinder. His mode of 
attachment is such that they may be made larger and stronger, with corre- 
spondmg advantages in durabUity, economy and thoroughness of operation. 

IMPROVEMENTS IN LOOMS AND WEAVING. 

JBrvadbene§ Improved i>K>m.— The principal feature of this bvention l^ 
John Broedbenti of Oak Grove, Kentucky, conaiats in tbA ^msgtoi^i&iaGdL ^ Vit^ 
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hooka instead of a Ehuiik' liir puUiog tUe QUing ialo (lie w^p, nbkli eiUer 
the aliods Ibom opposite siUos, the we to take the SHing thread liom a bobVin 
or one of a seriL-u or bobljin? conrBDientlf plaoad <ia the aide ol the loom, aod 
carry it hall' way through the ihedi where it is met bj the other hook, wUicb 
tnkea the thii':ul aud reirouts, thus drawing tho hlling colircly tbrougk life 
fllliof; thus drawn ilj.rough ia double, but the throuds oro luid eveulj mdo tij 
tide, without the ptjgsilillii^ of twistJng, ao that tlw texture aod appeanuqe 
of the gooih romoiu preclEi?!}- tiie aamo u if the shuttle were emplof e(L ifi 
tbe oilier poiula of tlje inveotioa we more or leas aubaervieot to Uus priiKapal 
feature. Tlie inTenliou in applicable to neorlir all kinds of hand or power 
looma, eitlicr Ibr plaiu. tknrj or figured gooda, as well as wide or nanow <w^ 
peta. Among the advunUKt^s which the hooks posausa uver iLe eliuttle, ^n 
first, in runiiiiifr liglitcr. and MMseqaentlj requiring leas power. Second, in 
bdng less subjeet tn we»r and tear — tbe ahutUu motion and its itppea^^ff* 
being the most expensive |>art of a loom to keep in order. Tliird, in obviat- 
ing the damn)];? likely to ucLur b; the ahaitle flying G^m the loom. Fourtl^ 
in seldom reijuiring tbe aicippage of Ihe loom, an accident which is not TSiy 
liable (O oci'ur. Am llioru arc no simtlle.'t to lie lllloii, the loom would not be 
required to slop for a whole day, since tlie boljliic can be renewed at any 
moment u-jthoiit slopping. 

Mr. Williaui Talbot, of Willimantic, Conneeticut, haa n>oenlly made some 
valuable improi-emouts on the loom, adapted to facililale and perfect the 
weaving of iKigs. diaper^ Iwilla, cheeks, and eassiinen's. The primary idea 
of tbe loom is lliat of tbe Jaciiuard aud the endless ch:iin modified and com- 
pacted. Tilt improvement c.-in be bo arranged, io a very ahorl i>eriod of 
time, as lo weave bagH, twilled or plain, of exactly unilorm length, or of ex- 
actly an equal number of picks, day afUr day, or rather Ihrouj^h beam aner 
beam, makiii{{ a real and strong bottom lo eacb. Tlie cards of llie Jncquard 
and the einUesa chain are dispensed with by Mr. Talliot, in weaving large 
pattcros. Tlieir ptacea are supplied by two e}'1iDdcrs, the rotary action of one 
being u.^ed in making; the body of the bail, and tlio nelion of (he other being 
used in makini^ (he bolluin of the same — (bo action of llie ono cj-lindcr giving 
motion to ilie other cjlindtr when tbe liist is desired to bo motionless, and 
the second ia desired to be in aclion. Anolbur Gict about the loom is, that it 
weaves with a aheil opening buOi waya; not a puculiarily indeed, but a fact 
which every manufacturer of goods, figured in weaving, may di;siro lo know. 
We have seen a loom in operation having seventeen harnesses, and the shed 
waa broad open, for llie free and easy passage of the shuttle, witliout any 
great tension of Ihe walp. The open shed, moreover, is connected with such 
a particuhir motion of the luirncssea, that when any one or moro are either 
up or down, they have a pause in llieir motion ; a short pausf, indeed, but 
still of great value in giiing time for ihc !<lmttie lo race lhroiij;li its couree. 
In most looms, whcu a harness attains its greatest hcij;hl in weaving, or its 
lowest poini, il is made tns6i««!^ (o move lo the opiio."ile p^iul. lliia im- 
provement, on the ooiitrary, gives Ihe harness a moment's pausi- when it ia 
eiUier up or down in its motions. Connected wilh this fact of a pause in Ihp 
taotioaa of the hameaaea, while tbey are ac the highest or lowest p<nut, Is 
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other fkxA, that this improyemcnt Becorefl sach a compeneaUan aimation, tm to 
require bat a moiety more power to run it than is needed in the lighter and 
plainer looms. One or more harnesses up-balanco an equal number whidi are 
down; and very little power is needed to make them change places, so per- 
fbctlj is compensation secured. This peculiarity stands connected with 
another, which is, that the loom, while moved with little power and ndae, 
can saftly and properly be made to more with very g^reat speed. We have 
seen it g<Hng at the speed of 130 picks to the minute, and we know that it 
can be tended with the ease of the common loom. — Plma^ Looniy and AnvtL 

Weaoing Looms. — A patent has been granted to James Ballough, Eng., tar 
preventing broken warp threads becoming entangled in the shed of a loom. 
Ho employs an extra leaf of heaJda placed behind the ordinary harness, and 
gives to this leaf a motion backward and forward between the yam, making 
them act like a comb to throw back any ends of broken yam finom being 
carried forward to obstruct the proper shedding of the warp. 

Unproved ShutUes. — ^Two patents for improvements in shuttles have recently 
been granted, one to E. P. Marble, of New Worcester, Mass., and the other 
to Laroy litchfleld of Soutbbridge, Mass. The two are entirely dissimilar in 
diaracter, although they relate to the same instramcnt — the simile shuttle. 

The patent of Mr. Litchfleld embraces a novel method of applying a spring 
to keep the shuttle-cop in place, and which admits of the repeated raising and 
replacing of the sj^dle to renew the yam, without causing such wear as to 
throw the spindle out of place. It also embraces a regulating screw, to bring 
the spindle at once to a proper position in the shuttle. A spring catch is also 
employed in sudi a manner as to confine the bobbin (when one is used), so 
that without changing the position of the spindle, or rendering it unsteady, a 
laige or small bobbin may be secured to the shuttle. 

The invention of Mr. Marble relates to an improved mode of applying the 
epring catch that is employed to confine the bobbin in shuttles, by which it 
adapts itself to varying sizes of the heads of tlie bobbins, and whereby it is 
drawn square off the bobbin heads with the spindle, so as not to drag upon 
and split the heads — a fault common to shuttles now in us:-. Tlte improve- 
ment also enables the catch to l>c conveniently applicl to the ly^p-shnttle, to 
C(mflne the tube of the cop, or the cop itself if sj^un without a tin tulK?. Tlie 
catch to confino the cop is made with a small nrrteh to receive the c^Jlar of 
the tin tube, and It has a point to catch and confine the cops which are nia<io 
with paper tubes. — Scieidific Am^kuv.. 

PideenfoT Power-looms. — ^Tliomas HolllwoU and Jc»«rx>}i Barker, of York, 
Eng., manufacturers, have taken out a patent lor preser\ing pirjkcrs and pick- 
er-sticks, and for preventing cap.s comintj off the shuttle d-irinj the process of 
weaving. Tlie invention e<>u.'»iflTs in tiie use of a Mprincf of .steel or wlialohone 
fixed behind the back end of tlio shuttle-box, audi ppriii'^ being attached at 
one end to a raw hide, and ii lias a hole in tb-j other end pawjinp; around the 
airsphidle of the 9huttlc-l)0x. TliC raw hide fJjrms a buffer brinj^njr the shuttle 
gFBdniil*'' *' ' *' •■^* •»"'' nrei-^rntinji it going too far into the bojt, and 

It air* ^"^ shot. 
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1 UAKTNG PAPSIt PROM BTBAW. 

Ihe rollowing notice of a now process for manulw^rturiDg paper fhun atoMP 
and other cEgeUiblE gubslAocc, by H. TJnVm^ of Belgium, is taken from tha IiO» 
doa /Vacficoi Mechanic Jmintal: — 

Tbi> mcroasiiig soariiiy of matentUa fur rnaJtin); a cbe&p nod Bernoaabta 
pspcr, liBfl bcon olltii ui'oukIh to Uie Btteution of our readers : and other par- 
lioQB of the public prvse Uuvu not beeo backward iu atimulBting the euMtjiw 
of tbe invontivo uiid merrjiiiiile clnmw to inoroBafl our supplioa or choapetttha 
mauuluc-luru. A tliousouJ ilciiliena of tlie vegetable kingtiom can, under a)»- 
propriak! treatnieut, bo Diadi: to araume tbe Ibno of paper. 'R'e are coBtim^■ 
ully heariog of aoiiio euti'rprieiug individual having converted a rerj onlikctf 
itiatcrial into a uacuble ^^a. Bntvrticawo inquire into ttte purticulan of tiM 
m.inufacturc, uc soon tlnil llmt tha ooat exceeds tbe value of the ptodact, M>i 
that, in phiee ofhaving a chiiaper aitiek^ the p^ier tjiug prodnoed eoold ••t 
bo sold at so low priii' oa ib^it previondy in the maricet. Again, we ai»ftw 
queatly receiving Lutolli;^uci> of llio vast quaatity of raw material which the 
IrojriiM can siiiiiily. \\'f aaku uo doubt tlmt sucli rtprcseiilalioiis are pcr- 
f clly correui ; but ai-aiusi tlie abuDdauuo uf iiiipply iiaa to i)e set either tha 

id Eo macliiuer.v, or the expense ol' a loug tarria^ by laud aud sea of ft very 
bulky article. In eitlicr case tlio cost nill nut allow the pB]>?r to be brought 
into coiupctiiioii with that uow nmnulitctunul One of the Diaterials which 
earlii'St gii)r^'i»l tbonisi'lveB as HiiilablE! tor runvorsion^nlo paper, is tbe stntw 
ofgruin-beariugplcciitB. Au abundant supply of this material can be obtained 
at a cboap mlc. Tlierc is a dilliiully liowever in tlio manufacturp, which ono 
might easily oiwrlook until tbe cxptdiiicnt is niadc. Straw contains a good 
dciil of silica, priiicipully in its cxtprior coating, and it is necessary to get rid of 
tliisi*forcit can he made into paper. Xow, the cast of the process ia couaidef- 
ablc, and has U.'en bithcrlo found so vrmt as to render the ni.inufacture unre- 
munerative. Tlie iirincipul object of M. llclin'a patented pnxtKa. to which 
wo will now draw tlic reader's alteiition, is to rc<luco the expense of the de- 
silicati/alion oftliu stmw, and thus lo arid, iu a very important degree, to the 
supply of our paper-yielding materials. 

M. llelin's invention relates to a peculiar treatment of the straw of grain- 
bcnriu); plants, for proiliiciLLi; a pulp wiilnble fur llie manufnotiire of jaipei at 
nil econoraicnl rate. For this purpose it is preferred to employ Iho straw of 
rvc and wheat, but tbe same mode of treatment \» equally applicable lo vari- 
ouH other vegetable aubsLiuccs. siieb ns jute, llnx, and hemp. The straw la 
firat stooped entire C)r fiO hotira. which timn may be eiccedc-d without incon- 
venience, in sprinK. rain, or river water, of a tempcraturo of from 55° to 85° 
Fabrciiheil, the leuiperalure iH'ing varied ai'corling to the season of tlic yew. 
AOer Bome houri Ijio water becomes giiidunlly warm anA discolored, and aa 
octivo fermentation takes place. After GO hours the liquid is suffered to rDT 
off, and the straw must ho washed with a plentiful supply of water, in op 
to remove tberelrom all Ihe soluble coloring- matl.T. Tlic Efraw i" 
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and while BtQl damp is sobjected to the action of mOlstonea, ladling 
on a plane aoi&ce, or paaaed between a pair of rdlen» in order to flatten the 
straw. It 18 then forced between other rollers furnished with cattera, or other 
suitable ap{Munatii% whereby the straw may be formed into filaments w fibers, 
at long and continuoas as possible. In tins state, tiiat is. whea rednoed to 
long and oontinaous filaments, the straw is to be exposed to the air and sun, 
fiir the purpose of diying it, after which process the straw will have assumed 
a pale yeUow oolor. In cases where time is no object, it is prefened to steep 
the straw several times, and again expose it to the air and light It will be 
fimnd oonveniMit, in such cases, to steep the straw at night, and expose it to 
the air during the day, to obtain the full benefit of the an- and light The first 
drsriihfwi process of maceration is, however, the most important By subject- 
i^ the stiBW to the action of water, and subsequently exposing it to the air 
Ugfat, it becomes bleached to a certain extent ; but by means of the pro- 
desoiibed below, it is completely divested of all adoring matter, and is 
randered perfectly white. After having been submitted to the proc c s Bcs re- 
fivfed to^ the straw is steeped fi)r one or more days, according as it is in a 
more or less filamentous state, in one or more of the preparations afterwaid 
described, the filaments being first treated either with the alkaline solutions, 
or by the solutioos of hypochloride of potash or soda; and sometimes, for a 
longer or shorter period, with the preparations of hypochloride of lime, mitil 
tha straw has acquired the requisite degree of whitenesai The filamentous 
straw, after it has been submitted to the processes first described, and has 
been steeped in the alkaline solutions of soda or potarii, which take up a groat 
portion of its yellow coloring matter, assumes a darker tint not?rithstaoding 
its being washed in clean water. This darker tint disappears, however, on the 
straw being exposed to the open air and light ; and the process, if renewed, 
canses the straw to become more and more white. By these pr oces s es the 
straw becomes reduced to beautiful filaments, which may readily be converted 
into po^ ; and firom their solklity and strength, the filaments might even be 
employed In the manu&cture of 3rams or &brics similar to cotton and hempi 
Jute and many plants of Linnaeus' order, Triandria, in which are co mp rise d 
the various grasses, and many plants of the orders Tetrandria Pentaodria^ 
Hezandria, and Dicecia, when treated by the prooesws herein set forth, 
lose their coloring principles, and become of a permanently briglit white. 
Hemp and flax may also be thus treated, and employed in the manuikrture 
of paper. 

The solutions or preparatkms above referred to, consist, first, of a solution 
of 8 lbs. of carbonate of soda or of potash, in 20 gallons of water ; secowi, a 
sdutkm of 6 lbs. of bicarbonate of soda or potash, in 20 gallons of water; 
third, a solution of 4 lbs. of caustic potash or soda, in 20 gallons of water; fourth, 
a solution of 10 lbs. of hypochlorate of potash or of soda, in 20 gallons of 
water ; fifth, a solutk>n of H Ih. of hypochlorite of lime or bleaching powder, 
bk aO gpl lpni of w ater, t o whidi may be added, in addition, if necessary, l^ 

V^M/MtKtttKtKtlK0^^^^^^lt^'^^^ ^ ^ ^^ ^ bleaching powder, or 

; seventh, a solution of 4 I^m. of 
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After the maccralion in water, tba BnhseqiKmt trestnienl of the sb»w. by Kty 
of tlic lie&rc-mentioiipd procMBe*, nmy be Ihns enumerated : — lat. By alka- 
line Holutiona. 2ti. Ey S'>|i:iioiis Of hypochlorides of soda or of potash. Sd. 
By tli0 employment of tiie lii-pofhlorldca of )im«. potadi. or soda, m described 
in processes li ond T. When the aUcKlino liqitida and Ibe hjpDcUondM, ooD- 
taincd in the preparatiotis I. 2, 3, 4, and S, are too muoh dhargcd with coUtl^ 
ing matter, l.y reason of the repeated immeraions of the irtniff, tbey are filtered 
through 11 lji)-er ofimimnl ciiftroool, reduced to iffranuUted or powcimwi alate^ 
for the i>uri)ose of ohtoninij; a paitial or total diBchflrgo of the coloring iaat«* 
therefrom. The bypochloriiieB of aoda Bcd potash decompose after thoy hBTB 
been Ion}- in use, but they may be renewed from tune to tune by ctJorine gi^ 
or by a solution of chloride of lime. The straw or regotablo filomenla are weO 
washed with water, (iHcr lliey haye been poifcctly blaaehed by the above p»- 
ceases, or some of them, and may then tie made into ptilp in the ot^ibkT' 
monnnr, for the lal>ri<vi t inn uf paper. It is evident that hydrochloric of Mt 
phiiric aeids may, if di-'cmed aeceanry, bo used In aatnfictioa with the abcm 
bleaehing ni.iieriais, an is now well nndetHlood and generally ndqiled in fiie 
bleacliiiig of pnlp in tbc mauufaelnre of iiaper. 

MASfFACTUKE OF BAXK-NOTE PAPKli. 

Prom tbo Report nf the Committee of the Sow Engl.md Association of 
Banks for llie f^uppres-iion of Counterfeiting, niipointed to report upon the 
epecinien= of liiink-n'ite p.ippr whieli were oITored for the premium of $100, 
we plcan somo interesting parliiuliirs, rehitivo to the strength of bank-nole 
paper. Two ol' Ihe most extensive biiok-noto paper nuinufarturcra oITcrcd 
speeimens, ;md the ]<remium was awarded to J. M. Wilcox A Co., Ivy Uill^ 
Pcnn. These pnpera were tested by Cliarles T. Carney of LowelL Sheets 
were drawn at random from 500 sheets of eaeh specimen, and (lieir strength 
tested holh lengthwise or by perpendicuhir strain, and crosswise or by tratia- 
vemo strain, also with and without sizing. The Hrst experiment waa vifb 
paper made by Crane i Co., weighing 14 lbs. to the ream. Tlio fii^t sheets 
used were each halved and weighed, each half sheet being fo!de<l double when 
tejiled. A balf sheet woighin;; B'165 RTammes, Iiaving 64 SI Kr|uare inches to 
support the strain, stood a peri>eiidicular strain of 20-5 llis. Witbout sdzing 
and wetghins by its loss 3i)'0 grammes, it Btood a strain of 1 00-5 Itis. For a 
transverse strain, n half sheet weiffhinj; 3'23T grammes, with 53'373 square 
inches stood a strain of SSI'S IK't Without si7iiig, and weighing 3-085 
grammes, it stood the stniin of HG'5 lbs. 

For the setinrt experiment, paper made by Wilcox 4 Co., 14 His to the 
ream, was us<-d. A half sheet as liefore, weighing 3'505 grammes, and 
oB'ering 61 ."rjuare inches to the ^Irain, stood the strain of 1205 lbs. Trans- 
verse, n bair sheet wcifrhiiig 3ieo Eranimep, with 53-.nn square inches, stood 
a striiln nf ir,0-j lbs. Without siiin™ and wcigliing 2-R3n i-rammes. 1 055 lbs, 
K:;perimenl Mo. X waf with I'ajier made by Wili-ox .t Co.. wfiiihinp ICllw, 
to the ream. A halfi^liocl weij;hinK 45->'r, gramme,'!, with 61 square inches, 
sto'.Kl a strain of 300-5 lbs. Without azing and weighing 4'5!0 gramme^ it 
fTcoJ.t .■■trmn oTlSlS Ihs. 
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lbs aTonge reeults of Crane's paper, 14 lbs. to the ream, wifch siziiig, was 
an average perpendicular strain of 3*35 lbs to the square inch, with an aver- 
age of 3'151 grammes; and an average transverse strain of 4*76 lbs. to the 
square inch, with an average of 3*134 grammes weight Wilcox A Co/s, with 
siaing, 14 Iba. to the ream, stood an average perpendicular stram of 3*66 lbs. 
to the square inch, the average weight being 3'195 grammes; and a trana- 
Terae strain of 4*81 lbs., with 2*991 grammes weight 

MANUFACTURE OP BAXK-XOTES. 

At a recent meeting of the Society of Arts, London, Alfred Smee, F.R.Sb, 
and diemist of the Bank of England, read a paper and unfolded publicly the 
improved method employed by that great institution for manufacturing the 
bank-notes, to prevent forgery by the substitution of sur&ce printing on the 
notes, for line printing. 

The notes and cheda of the Bank of England have, up to the present time, 
been invariably printed from copper and steel plates, in whiq^ the lines were 
engraved, or cut into the metal, and into these lines was introduced the ink, 
which in the progress of printing was transferred from the plate to tlie paper. 
In surface printing the reverse of this state of things occurs, as the design, in- 
stead of being cut into the metaUic plate, is raised in relief^ and the ink being 
applied to the raised portions by means of rollers, is transferred by the press 
to the paper in order to produce the impression. A single cut with a graving 
tool forms the groove which holds the ink in plate printing, while for surface 
printing a line must be cut on both sides, and equally finished on both, thus 
materially increasing the difficulty of engraving. From a steel die electro 
moulds were obtained, and electro copper produced by this system is found to 
have hardly any limit to its durability. The limit to the duration of the 
electro casts, for the purposes of bank-notes, has yet to be ascertained, as 
ahnost a million of copies have been already printed from one without any 
sensible effect The platinized silver voltaic battery is the one used by the 
bonk OS a source of power, and its successful operation was cxliibitod to the 
meeting. It was devised by Mr. Smee, who received for it a gold medal from 
the Society, and it has stood for 14 years the test of experience. At the bank 
large batteries are employed, holding several gallons of the acid charge, tlie 
pkitinized silver plate being of fair thickness, and the thick rolled zinc plates 
b^g so arranged that they con be easily changed. For charging the batter^' 
dUuto sulphuric add is used, generally mixed in the proportion of i acid to -} 
of water. In order to secure a strength suitable to the purposes of the battery, 
it is convenient to adjust the mixture to a spocilic gravity of 1130, and a 
battery so charged will continue in action nearly three weeks before it will be 
completely exhausted. It is found, however, in practia*, that after having 
done effidcnt duty for from 7 to 14 days it boi'omos feeble, and requires a 
frcsli supply to rosuBcitato its fomior vi;i:or. A liygrometor is generally used 
to ascertain the changes, but Mr. Smoe described an instnunent constructed 
by himself for the purpose, which he tormw^ " »^»**ory meter. The point cor- 
reeponding to specific gravity 1.130 is cp 'utAt^alL VA\:«««i ^^cdii^ 
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and 1.160, tho <lensitj i)f till) eKluHWad tmtteiT. is divided into IMpMiKby 
wtiich division ovcry de^rw rcpnaenU 1 grain of Elnodiawlwdin 1006 gntna . 
orbulk of tluiil. Xlio opposite «de of ihe w»le beiweon Uie kbido poiatsii 
divided into 60 ports, cacli of wliioh is for every- gnln of liuUi in Uie Ouid, 
about y„>,j; oT ao iiii.-h in itilckniMH, for evsi; luperBcwl iacb of biitEku i^oa 
wbidi tlie copier is redui^ed in tim ptwiipiUling troogh. In thie divisics m 
litllc nllowJQi.-e lias beoii mado for Borne local Octioii of the idao, and by (hi* 
[DSthimenl llie quantity of lliat metal whivb has entered iiitu coinhinMian 
with tliG oxypen of the waier in which it is sutisenaonllj dissolved, is reall; 
ivcightd. In llio applimtion of the buttery meter we bnve im iilU8ln.lJon oTft 
law whicli governs all physical phanonieiu, that withoat a durage of uMtar 
we can not bavo any pliysiiTal foice; tor in tlie eleotiw-meUllurpc kppmtoi 
wa have nn effect equal to tho original changs of mutter within a trilbnj |Mp 
mintage. Thus by the ui-e of the battefy'Dieter, this greiit law ii popoiwiv^.; 
fumLthin^- a remurknlilo illtistratioa of the reference of etfeai to caoaa. S» 
contain the butiory .vi-iili its charge the beit salt^j^azed Hone-wan ia tok- . 
ployed, a1tboup:h no tiirm of earthenware has been yat Kmnd pemiMMnid;^ In ■ 
resist the attaclifl of the nn-talUc aalinp solution, but lieiu;r li'^ briltle. it is 
siill iBi7fom|.lo 1o Kin"-- 

Tlic liest standard salt for the rediielion of copixjr by cloMro-mctallurgy has 
been hitherto the nulphatc. and, with the oceasionnl exeeptlon of the nitrate 
is invuriubly cmplo,ve<l. On procuring fiuilable orij^nals, nidi proper moaoa 
of duphention. the next procosa in (o obtain pccicet models. Rutta perdia 
blachluoded is pmerally employed. When periixniou ix dii^ired. electro moulda, 
and deelro moulds alone, are relied on, for which purpoae the ordinal in plaoed 
in tlio depositing trough, and a thick electro mould depoiiiled. The costs ore 
generally deported so thick in the compound trougli that they can be turned 
down (o the required (brm and si/o, and all depoi^itious tn eleetro moulds re- 
quire for the htifheiit perfection the utmost care, aiid tlie casts when read; 
for printing are inoimled on solid brass blocks. 

Tho business of makiutr lonist troe-nmla is an iraportont bmnoL of American 
industry. Trw-nail is the technical name of a long pin with which tho planks 
ofa sliip are lasluned to the timhi-rs. It is believed by tlioso well acquainted 
ivith the business lh.it the best limber in iJie world for Ireo-nnils is the locust 
of Long Island. This is an American tree. It hog been introduced into 
IJutt^, and in some siluations produccii o:tecllent timber, while in oUiora it is 
pronounced worthless. The true voriely grows largo enough for ship timber, 
and it bm a grc:it tendency to sprout from the rools aflcr the original stalk 
baa been eut n»-ay. thus rqiroducing ilj^clf cum inn ally. It is the timber of 
these sprouts, when some six or eight inches diameter anil ten to twenty yeara 
of age, that is mostly used for the manuDicture of trce-iiails. 

Tree-nails nil! usually made by sawing tlie timber i i it o suitable lengths while 
in a green Plate, aad spUtting up the bolts with a frow. The sticks are then 
aluFed (xIagoDalljr, sad this requires nice work, as they must be Ytrj tnx 
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aad with bni little tidier, so to fit the hole, often sixteen indies deep, m tig^ 
at the bottom as upon the outalde. 

As the wood is hard and stringy, it is not an easy matter to make all the 
piM equally good, even by the most skillfal worionen; and by those that are 
carelew they are frequently made so t^)ering that one half of a lot are fre- 
quently found to be worthless, the butts only filling the hole, and being wedge- 
ahaped, yeiy apt to check the plank. 

To obviate these difficulties the common tuming>lathe has been employed, 
and largo quantities of roimd tree-nails have been used. The lathe made 
them true, and timber could bo worked by that means that could not be 
shaved by hand; but there was another difficulty that could not be overcome 
—the tree-nails made in the lathe were round, and could not, like the eight 
square ones, be driven into a hole actually smaller than the diameter of the 
pin, and when forced in by tho hardest driving the round pins could be driven 
out It is a consideration d the most important kind, that, when driven 
hooM^ the tree-nail should be absolutely immovable, as many a ship has been 
lost by "starting a butt;" that is, drawfng the fiEistening. A well nmde eight 
aqoare tree-nail being the one thing needed in ship-building more than any 
other, a machine that would do tho work in a rapid, economical manner, both 
of time and timber, it wiis Uiought by ship-builders would be one of the most 
important mechanical inveutions of the age. Most of those who tliought upon 
the subject said the thing was impossible. A man by the name of Fitzgerald, 
of New York (since deceased), by nature on inventOT, being told what was 
wanted, said at once, It can be done, and at once set himself to work and 
completed a machine, which is now iu suoceHSful operation. 

The machine is about 4 feet long and 3 feet high, iron frame, the cutters eight 
in number, driven by a band and pulley. The stick in its rough square form 
is held up to the cutters a moment, and then is taken into the feed wheels, 
which cany it forward, each cutter revolving and cutting one of the eight 
sides, the taper, or variation in size, bciug so regulated by a cam, that the 
tree-nail may be cut with a true taper from end to end, or made smallest in 
the middle. It is found best to run them through two machines, the first 
shapings and the second finishing, at the rate of about 430 feet an hour. The 
length visries from 16 to 24 inches, and size from f to 1-^ inches diameter. 
Whatever the size or shape, whether tapering or straight, the cam being set 
for the particular size desired, every one must inevitably be of the same exact 
form, and such is their perfection, ttiat one lias never been known to check a 
plank; and they can be driven into holes a sixteenth of an inch less than the 
pin, the eight oomcra pressing into the wood, and making a water-tight joint 
at the extreme end. It is found, too, that they drive extremely easy, and 
that it is absolutely impossible to start one of them back. 



MACHINE FOR QUARRYING SLATE. 

Slate has heretafera bean all cut out in quarries by hand labor. The 
woricBMn with |||M|MHMMy^|||Mk to the deptii required, and then 
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fbnning rectangular .ql.ih^ To sopenede thia eiovr tneibod of qoanying abUt 
H. J, Brenner, of Kaiarelli, Pa., box invented a machine, in irbidl cWten 
are operated mi ss to IV'[.'d ftirward and cut out a groove m ooo difvetioOi (be 
desired length, and tliiii it (die machine) ie turned, and the cuWera made t« 
out a transverse gnxn-i', and thus procwd until the rock is so grDoved l^at 
the space between tho .°ide and twn nid grooves or cut channola. Ibrma • nUi 
of the size de^rod (br ihe sliite; tho alato is then forced out, and apliU tmUlf 
foio na many separate slabs as Ihere have been horixotital lajrera from tiis bid- 
fiice to the depth the cutters h»Te perforated, Ono of these madiinea, it )■ 
aaaerted, u-hen operDtcl bj hand, and with one nmo, wiU cut oat more elate 
in one day than twf-lvc men wiai pjclu by hajid hibor. 

Madiintfar Oitlmg and IHinmiitg BJatt, — A machine for cottin); omd tnnh- 
miug slate has bePX itivi?atoit and patented by Aja Keyea, of BratttebMo*, 
Vermont Tlie nature of Die invontkm consiata in applying a n^rid Bucceewn 
of Elone hamuier hlciw!', each of wliicdi beats off a minute piece of the aUle 
while it (the slate) is rarriod along by a carriage on w^^ The whed wfatdi 
carries the hammers or cnticrs ig heavy, and this welgbt of the wheel not oolf 
furnishes the momcutiini of the individual blows of eacli haminor. but siipplioa 
the purpose of a fly-wlicel to tlie machine. The hammers arc held into mor- 
liaes cast in the wheel, by bolts and nuts. Fillcen of these machines are used 
by the Sew England Mining and Quarrying Company, at Guilford, Vermont. 
They have greatly reduced tho coat in trimming and cutting of slate. A de- 
tailed description of this machine, nnth diagrams, may be found in the Scien- 
tific Americaji, Febniarv, 1853, 

HYDKAVLIC ROCK DRILL. 
In this invention by Mr. J. Echols, of Georgia, tlie drill-rod is prorided 
with two cnp-shapod collars, the liolloiv ?idcs fiidug towaril each other. A 
liao of hose leads from on elevated reservoir and tlirotvs a stream first upward 
BgaiiMt the upper cup. tlion downward against tlio lower one. The forco of 
the wolcr Ihua applii-d keeps the drill continually leaping with great fortje; 
and considerable ingenuity i* displayed in working out the details so ai to 
■ecure the fullest effect of tho water, properly rotate the drill, and make the 
poation of llie cups and of all the parU sclf-adjustinR as tlie drill penetrates 
into the rock. Tlie wmplitify, li^^tness^ ami portability of this motiiine con- 
■titule its chief ad vnnta^s. and these are so important as to make practicable 
the employment of Iliis drill, even where a steam-pump must be employed to 
impel the water. There is a loss of eflift in the transmission of power in this 
manner, Eirailar in kind to (hat of using water by an underaliot or a turbine 
wheel; but, rightly managed, this loss may bo reduced to a very small per 
cenlage, and Ihc difference liotwcon the iitretching a liose across a ledge, and 
the armngiii^' of cumbrous machinery willi Mling or shafting, is sutRciently 
gre;i( to atone for many inconveniences. 
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U c U f Wu two heads ixmrided with faitiUe pariring, and atiarheii to * 
rod, bj which HiBngement the cfaaige is prevented finom " bknring oat." or 
obtaiafaig rent m the direction of the line oT the hole in which the tube And 
dbarge ere pleoed, and the whdc eflecc of the charge is extited agaioit the 
Mm of the tube or case. 

By this method rodis may be blasted with moch greater facility than by the 
ordinary mode, no tampering or packing of clay being necessary to confine 
the powder within the hole. The implement may be used repcsatedly, as it 
ean not be projected to any great distance from the spr/t where usod. 

The Ihrthem Star, of Warren, B. L, contains a noiJoe of the ofierstioa of 
this impnrremeot witneflsed by five persons, by wLic-L one pound of powder 
moyed one hmidred tons of rock. 

BROWSES PATEXT SOUXDIXG £NaTKL'M£NT. 

This inyention by Captain C. F. Brown of Warren. R. I., relates to a new 
and nseftil instrument for .mounding the ocean d'^'pthji. and consKt* m attaching 
to a spindlo a long sphoroi'lal chamber, containing some jrvinpowler within 
the lower part, and having underneath tlie diamber a ne«dle openit«d by a 
spring, which is forced a;rain.-:t a percu.<»!on cap on a n:jf\A«: and thereby 
igniting the charge of powder when the lower end f.f the -y/indle Krike^ the 
bottom ; and the time that elapses from the period th? Invtrumerit n drof^Md 
nntil the sound is heard, or conru««sion felL is note^L and the dep^h deter- 
mined upon poritive data to form proper ron':la«n'iTM. The so*ind '4 the 
explosion will be heard or the xjonciasion will Vje f It. at the '?nrtac* flf the 
ocean, by those who have let down the in^inici'-rir. arid th-.* tirrj'' whi'A 
elapses between letting it lall and hearing thv so"nd of i*.e ':iy;I'«:'.rj B*'i*t l>e 
ascscrtained by a 8top-wat';h. Bj thw mean^ the d'rjith f^ the 'x^an avty to 
ascertained, fyr a table may be fimied from a n'lrrilKT '/ re^^-pflM ezy^riroests 
giving tho time between the droppin;r of iin invtriim'-nt. utA tljit when the 
sound is heard at the surfiu-e. acvyjnlin? to a-^^rtaini.-l 'I- 1^,*.:.". A f^.T'-Miion 
cap can be used on the nipple, or a pill of an alloy of y^juvitim. VfuUfr is 
re quir ed to ignite the latter, and for tliis p'l.'TWne arnull avrrtur*.-** a.-*; left at 
tiie tipper part of the tube, to be opened when the iu>ftni.*iient strikes the 
bottooL 

Tills instrument is a ample means for sounding the depth </ r^ld oeean. and 
Also ftn- ascertaining the strength and direction of a curnrnt, Pj€ if it appisars 
that the ocean is agitated at a spot on the surface distant frjm wiiere the 
instrument was dropped, it will aflbrd evidence of a current and its velocity'— 
aooording to that distance. — Scientific Aifyrican. 



IMPROVED COAT^nOI.E COVER. 

Mr. P. H. Moore of lV>^on. has r^K«nlly pat^rnt^^ a ratlier Hifijrihir im- 
provement on the covers of the oniin.'iry crrJ-hole in o«ir ^i«le walks, dfnfign';'! 
to prevent the possibility of acckienta. cither from childnm falling tlir'>ugb 
them when left open for a few BugM|Ba^Mpedesthans stumbling over 
Umbi wlm hxMMigr tn^^fg/g/f ^^^||mi||^naw«Sii\to ruA ^k^*) 
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to a tiii]it«i! dogree Uftalilc. Tbe upper surikce raeembles the oaea wnnB ' 
funeral use, but its uDclcr garboe is anned with thrao VDni<nl rods irhidi 
descend throu^ eats in ^lio Bides of the seat. The cover is proridcd with a 
rinf* let into its top tr> ibrm .1 convenient handl(\ and the hole is opeaad by 
raising llio cover bcidi^j to a hdgtit of about tliree G?ot, itt wliich pc^tian it il 
sustained by n catch or a Fpring-, and the coal or wood is to be tbruet in tide- 
wise between the throe roJa. The coal-hole, when open, reaemblCH k&ftlt- 
constructed parrot-eagp, au embelMmient which ma; not be conaidarad par- 
ticularly omanicntnl in front oFs city mansion, but ia dccidcdlf more so tbu 
the very undearabld pita uud ExJt-d^JS now oihil>itod. 

iMpnoTEMESTB ra ASIAI.GA.MATORS. 
An improved amsilpamator patented by aamnel Gardiaer, Jr., of New Toi^ 
Oouaista of one or mrire iinirs of roelallic roUeragenred together imd revohwig 
in a trough in conto;.'!: ivilh uiercui/. The journalB of the rollers are btHkm, 
and so are the rollers ihcmselvcB; the IstUr are perfbrated with fine holo^ n 
tliat, by the introduction of ivntor throui^i the joiiniula. Ihcrc will be an un- 
coaang outn-ard discharge of wator on llic surfuoo of llio roll era, keeping them 
continually uu>ist. The qimrtz previously pulvunzod and mixed with water 
into a tliio paati), [s introduced (bDm above upou Ihe rollcra, and b; them 
eqjread ovur their vntire surQiccs; the rollers coat themselves, aa tbey revolve, 
with mercury, and the luttcr absorbs tho gold dust from Ihe paste. The 
Usuiug wultr from the rollers loosens tho quartit aa fapt as it fonua upon their 
Euriaces. and tho giild, being hi-avie^ fulls to iho bottom of tho trough. A 
running SLruini of ivujer conslamiy llowing into the Iroiigli carries away the 
quartz diwt, oud tho rollers conic round with a fresb coating of mercuij at 

t FOl! CIIAI^ CABLES. 

TJi-n of Wor('=ter llasa. conrista ioa 
1 ^ from the su<tdcn jerldng t^ 
loonnj"! In rough ve$ihet 
I jurcd and tlir oli^a to be 
Ir Eiuirson makes use of a 
1 a -.lilmg nci>,ht under which the 
. down upon the cli.un 1 1 means of s 
lever bo thil the dpp;rco of piossure mij be \^.r\ cA=iIvrti,Jlited When tte 
force ofthejprk excud^ tlin pressure ol tha stopper tho cham will slipalitfle, 
and so afford ilip r^-iuirod rolie.' 



Tho ioveiilioii of Mr. I_incaslcr rclalL's wholly to the contour of the gun's 
bore, which is a niodiflcalion of the rommou riHe bore. Irislend of cutting 
twiitcci or helkal rpclringular grooves in the bored siirf;ne. as in all ordin- 
mt/t tided anna, ilr. Lancaster forms liis bore in liie shape ofa twiatad 
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eD^iee^ or, as it may be otherwise tonned, an eUiptlcal twist No draw- 
ing can well g^ a fiur illustration of the peculiarity inyolTed In this fSorm 
of bora. A knowledge of its essential features maj, perhaps^ be best 
(>btained by the reader, by the aid of a roll or tube of paper. Let him for 
Inwtanfie, roll up a sheet of paper, in the fonn of a plain cylinder, then 
applying alight lateral pressure to the yielding tube, he will give it an eUiptical 
tnnsrene section. Still holding the tube in this condition, a slight twist 
mart be given to it round the axial line of the bore as a center. This, then, 
is the "Lancaster" bore, amotmting to a two-grooved rifle with very wide 
groovesL The diametrical measurement across the transverse axis of the 
dlipse coincides with that line which in the common rifle would be compre- 
hended between the bottoms of two opposite grooves; while a line taken 
acroas the conjugate axis, answers to the measurement of the plain surfiuM 
bofe of the ordinary arm. Hence there are no ang^ulariiies in this bore ; what 
ars^ in reality, the rifle-grooves, are formed so as to sweep gradually and 
■Doothly by a symmetrical curvature into the projecting or plain sur&ce of 
tlie bora. The great object hero carried out is the getting rid of all an^es in 
Itie bore, and the ellipse is the most convenient form for attaining this result, 
althoogh it is obvious that many other sections of bore mi^t be used for a 
rimilar pnrpoee. Any of the common forms of balls may be used in cannon 
of this class, provided the sectional figure corresponds in its bearing part to 
tiie ellipse <»rthe barrel, the cylindro-conoid being clearly the best suited for 
this, as fbr smooth bores, or common rifles. Mr. Lancaster has also adopted 
a new ibnn of percussion exploeive action, for use in his guns. He uses a 
piece of copper tube, surrounded at its lower end with leather, molded to fit 
the fire-aperture of the breach. The lower portion of this tube is filled with 
gunpowder, wlnle the external upper part is supplied with a detonating com- 
pound. On the barrel, or plug, of the gun, is a projecting pieoe, standing 
flcmiewhat below the uncovered portion of the detonating tube, so that when 
the hammer strikes the tube the projecting stop ofTers a reeistancc to the blow, 
and causes an explosion of Uie detonating substance. Many of the Lancaster 
guna used in the Crimea have burst in a most destructive way ; whether 
there is too litUe metal in the guns for their charge and weight of ball, or 
whethOT the great tendency of the ball to go straigbt forward, and thus 
wedge itself in attempting to over-ride the very gradual curve of the rifled 
bore, is not yet a settled pouit — Lond. Prac. Mechanic's Journal. 

Notwithstanding their immense range, the Lancaster guns have been found 
In the Orimea to have little precision in their aim, and to be enormously ex- 
pensive, each charge costing £20 ($100). 

IMPBOTEMENTS IN THE FABRICATION OF ASMS AT THE 

UNITED STATES ABMORIES. 

Within the last few years, the superiority of the rifle barrel has been made 
givatly manifest It has also been so modified and improved as to adapt it to 
thauae of infentry arms. The improvements concentirated in the "Mini^" 
infeotioQ hava abundantly illustrated theae fecta; and i»2an% xsqoi 
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a baais, the ordnance ilcp^utment of the U. E araij have Jortituted atfeti' 
mantx, (Jint havo reanltoii id ths eMablishnieat of n iiuir model for ths U. & 
musket, which contains ;iU ibe admnCagea of the Mini* Hdo, and olhen BiM 
united in itself. At lli<< 1'. tl 000017 "* Spriu)dieH die numulkcUire tf (ba 
" rifle musltet'' lia-s bfi-n cuiumenocd to the entire exolneicm of the uld " put 
muakel." The new lum dilTi-rs tmm the old one in the tjllowiog parliouUnt 
A clmngo from the suKiotii bore to the riHe. The lentrtb of the barrel it !«• 
duecd from 42 to 4(i inoiios. The exterior reduced uid the calibor from 0.W 
In 0.53 ofnn inch. I'lu. biuTol to have three docronfliujt grooves, with aftmt 
and rear sight hr.ozeC pn, gimdiuiteil tnaa one to tme thousand yards. The 
bayonet, ramrod, m^i^ntinRH, and etock, ore niuch improved baia the sM 
mode), and tlio wci^lit ol" the new arm eomploled is about 9( pounds, srtuoli 
is one qtinrtor of n ptinnit hjrhter than the old model The lodi is chnugadita 
a front action awivel ]oek with the liajnard attachmBiit, which will cxmlaja 
60 primers. The lock u-ill also answer for the common ser^'ico cap if r-nra 
ssry. The ludl in on clnu)>ated, boUow, pointed ball, weighing 491 gwo^ 
which is about 60 gTains heavier 6aa die pnBBat rotmd balL Tba new 
model ritle requires bnt CO grains of powder, which is 60 grains less tbaa the 
present sonricc charge of the smooth bore muidiet 110 grains. l(s great supe- 
riorily, liowevcr, lies in its unerring oecuriicy, the far prcatcr distunoe it wiU 
send its ball, its more severe cscculion, and liio hglitcr eliargti of powder re- 



have been prepared, with a Gilso butt, whicli by means of a hook and spring 
can be intitantly attaHied Id tlie pistol. Ihercliy makinpt it a rille carbine, which 
will fire with accuracy iiOO yards. When detached from the pistol, the butt 
is suipcndcKi liy mciina ofa belt and swivel rinfr. Tliia will be a very import- 
ant inipmccDitnt for tliO cavalry EJ^nice. The pistol look aLio cmbracos the 
Maynard primer. 

It has also l)ccn found prai'limblc to niter (lie barrels of tbe old muskets to 
the rifle »[yle. S'inie of thciu liave been so changed; and it is not improbable 
tliat all liow on li;uid at tlie Springllold Armory — aomo 255,000 — will ulli. 
niiilelj rctrivo that improvcmcnL 

BOMB LASCE.'j FOK WCALIXG. 

The Client to wldcli jriinpowdcr is now being employed in the manufUctara 
or rallier in tlic i-aplure of oil, is perhaps little suspected by tlie mara of our 
readers, lunfl liir driving liic linrpoon have, we believe, been pretty gene- 
rally abandoned, but wc arc nnsured by a manufacturer of fuse, who has lately 
coritrai'icil (i.r making a quantity psperially adapted lo this sub-marine and 

ployed by in.my ve.iscl.i. and that some have «-nt home from the Sandwich 
Islands iiir further aupidics. The liomtvlanre is liischar^Kil from a very heavy 
mualtet, and i.M driven jioint foremost into llio vitals of the animals, where it 
explodes after the lapse of a few seconds. The quanli^ of powder "itmIIj 
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oODtafaied te aboat fimr oonoea and the ftue is set on fire by the exploeioQ of 
the powder iu the gun. Brande's patent bome-lonco is the one under notice, 
and consists of a thin crlindrical shell of iron, armed with a sharp and heavy 
point of a trianfrular section. The iron slieU is orifdnally op^n at its rear end, 
but after receivinjr the powder and inserting: a suitable pkix uf fuze, the whole 
is stopped water-tiprht bv a layer of melted lead. The main difficulty appears 
to be to find a place for a sufficient lensrth of fuse. If allowed to prq|ecC 
loosely outside, the water or animal fluids in the wound would be likely to 
extinguish it, and it is a singular fact that all that portion tightly indoscd 
within the lead bums instantly, and in therefore of no 9fr\-ice in postponing 
the period of explosion. The method adopted is to insert two of these leaden 
partitions, between which, a considerable length of fuse may )>o i>tored. Thus 
arranged, and provided with wadding which expands into wings to steady 
and direct the missile while flying through either air, water, or flsh. the hgfat- 
UBBB is sufficient to allow its discharge fh)m a piece which may be handled 
by any strong man. Aimed at a vital point, a little beneath the surface of 
tte water, the fuse is ignited and bums at the rate of about seven inches per 
■ c eond, while the boat retreats. The manu&cture of these bombs and of the 
instruments for their discharge, has been for aome time can^d on at Norwich, 
Conn. — 2f. T. THbwte, 

THS INFERNAL MACHINES AT SEBA6T0P0L AND IX THE BALTIC. 

The London IXme^ correspondent gives the following account of the small 
rafaNB which the Russians have strewed the ground with about their outworks : 

I was shown here (at the Mammelon) one of these extraordinary fougasises. or 
■Ban mines, which are exploded on the touch of the foot and which the Rus- 
siaiis planted thickly about their advanced works. A strong case containing 
powder is sunk in the ground, and to it is attached a thin tube of tin or lead, 
several feet in length : in the upper end of the tube there is inclosed a tliin 
glass tube containing sulphuric or nitric acid. This portion of the tube is just 
laid above tbo earth, where it can be readily hid by a few blades of grass or a 
Btooe. If a person steps on it he bends the tin tube, and breaks the glass tube 
inside. The acid immediately escapes and runs down the tin tube till it arrives 
dose to its insertion into the case, and there meets a few grains of chlorate of 
potass. Combustion instantly takes place, the mine explodes, and not only 
destroys every thing near it, but throws out a quantity of bitumen, with wliich 
it is coated, in a state of ignition, so as to bum whatever it rests upon. 

The following is a description of one of the machines wliich are sunk in tho 
Baltic, whicli have caa*^ so much apprehension among the allied fleets : 

Each machine consists of n cone of galvanized iron, 16 inches in diameter at 
the base and 20 fhxn base to apex; it is divided into tliroe chambers, the one 
near tho base being largest, and containing air causes it to float with the base 
uppermost In tho centre of this chamber is another, which hokls a tube with 
ft fuse in it, and an i4>paratus for firing it This consists oftwo little iron rods, 
which inofv in guides^ and '- Ywnl< "^ tide of the base by 
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rods inward, it etrikea iigaiuel a lever, wJrich moves lika a penduloin, to tlia 
fuse tube, and the longer una o( tin lever breukB or benda a. small lesdea taba^ 
coaCaioing a comboatible componnd, iriiioh is ret on Ore i>yoomiD(r in cosladt ■ 
Willi some Bulpli uric ftnid lieia in a tapillary tube, mliich ia broken at t^esama ' 
lime, nnd so lires the fuse, which oonununicales wiUi tbe powder coDtaiiied is • 
the chouiber at tlio apex o( the Mme, and which holda about 9 lb& M 10 Am,- i 
At the OKtreiuD apex Ls n bmsa riog, to wliioh is ottaclied a rope and vBM ' 
picoea of granite, wliich monrs (hom about nine or Ion feet beiow the sulfto% 
80 that the only vi'ssei.j iiny could hurt, the pm-bonts. float quietly ovei tbcob 

TISTISG OP CAHNOX. 

The following nolieo ro.sptcting the plans adopted fbr the tilting of oumai * 
by the U. S. OrdnancG Di.pamnent, at Waaliingloti, D. C. is derived fttan ttW- ■■ 
Charleston, S. C, Statnlard, ( 

Guns are caat in any ehapa that mar *>* siiggeet«d by the prooees otiavaik- 
igatioD, then bred to te^t tlieir iMVjaallteftiKet then ft«daBtil tlMtyiNnK; «a|M 
when the result- has been attiuned, with every cflpa to detomiinB the cauBoa 
nnd eonilitiona of (ho experiment, sections of tlio broken niclul are carefully 
drilled out from dilfiTenL imrt'; of the pioep, from the minile nnd llio breech, 
and Ihe inaide nnd tin- Outside, and eiteii picvi; is siilijecled to a strain to teat 
its tensile Htreu(,'tli. In the praei'»i of these ccperinionts, one f.ict has become 
pretty well e^stabie^lied whieli rutliereontrudicU received opinion. It has been 
supposed tliat the cannon, always cooling tram witliont, and tlic out^de con- 
traeting, Iherefore, uround tlie inside still ciztondod by hpnl, would become 
more brittle, but tins, in sueh tests as have been used, would not seem lo have 
been the case. A liar cut from Ihe outside of the cannon will generally part 
Willi nhout the ^amc amount of estentioii as a liariul from (ho inside, whtsthcr 
it tio taken from n lungituihniil or rertienl i'eetion of (he gun. Another ti«t 
of some irnportonee. however, has been (>stabliKhed. It is found that tbe 
strength of the gun may be uiucli increased by taking the weight of nictal fixxn 
ttio muzzle and easting it around the breoc'li. A gun, for Inalanee, hod been 
t:ist with a view to tills cs[«riment, whlcli vnjj mueh thiner at tlie miuale 
tliiin cannons usually are, but whieh v.'os by so much the ttiieker at tbe 
bri/i-ch, where tlie eliargp explodos. It n'aa (ircd some VIOO tiinea, under 
i-:,Ty eonci-ivable condition likidy lo insure explosion, and when it did bnra^ 

IMPUOVIIMENTS IX WAR INVESTIOXS. 
The effoet of the European wor during tlie last two years has been to bricf^ 
out an aluiopt innumerable number of war inventions in Europe and the United 
States, In Knghind it wna recently stated in tho House of Commons, that 
witliin a reeont period 914 inventions reUiting to belliKCreiit iinplcmenta and 
scliemcs bad been brought before the select eomniittee of tbe British Board of 
Onlnanee. Some of the more important ones bad been carried into effect, €94 
bMd been rejccfed, and the remainder were then under conjidBration. 
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TbB fbOowing are ■ome of the most noticeable ImprovementB which have 
been made pubUc: — A patent haa been obtained by Captain Blakely, of the 
"Royal Artillery, England, for making cannon as foHowsK He take^ a tube 
of cast steel, and then 8urroands this with external ringH of wrought iron 
shrunk on. He also employs a bu£fer or spring of air at the butt of mortars to 
moderate their recoil. Uo also claims the method of strengthening old guns, 
by ahiinking wrought iron bands on them. 

Xew War ProjecUU. — ^The London Timts describes a new war projcctOe, the 
inventkm of Obtain Disney, which hus been tried with suc^ci'ss. It consists in 
fitting shells with a bursting cliarge of powder contained in a metal cylin- 
der, and filling the rest of tlieir space with a highly combustible fluid, which 
upon exposure to tlie air i^mitcs every thing with which it Ls brought in con- 
tact This fluid does not act upon the substance of the slioll, is not in itself 
oxpkxive, and being prevented from leaking by a nicely fitted brass mouth 
plug, enables the miaEtile to bo carried about without much risk. 

Aimmg wiih Camnon. — Captain Davison of Kngland has patented the appU- 
cation to oannon of a telescopic sight and cross-wircs, or micrometer so that 
by means of them and a coUimator, the piece of ordnance may be brought into 
its proper position by day or night ailer every dLocliarge, without tiie necessity 
of observing the object aimed at, after tlio proper range and aim have been 
first obtained. 

Tho attention of scientific men in France and England has been called of 
late to a valuable improvement in artillery, said to luive bcou introduced by 
Colonel Cavalli, of the Sardinian army. This gun is double-grooved, giving 
about a three-quarter turn to the projectile, which is of an oblong ibrm, of 
cast-iron, pointed at the top^ convex toward ilie powdrr, and liAviug two ribs 
running lengthwise, to corrospoml with the ^jjooves in tiic gun. Tiio London 
Time^ correspondent remarks with regard to it: — 

*' As regards the principle of groove<l barrels and ribl>ed prujecille.'', there 
seems no objection to apply the system to guns now m us-.' ; tor the ditfieulties 
onoe made as to the wearing out of the^o grooves are prQctlcally du^proveil by 
guns and projectiles now in the arsenal of Turin, wliicli have been u-^cd seurcs 
of timesi and without any obvious deterioration. i>ut thi^i principle (.'olonel 
Cavalli had combined with that of loading at the breach, und wiieii he tried a 
gun of this kind in Eughind, in 1850, before some dL^Uni^ishod o:ii(X'r.-i of 
artillery (and which gim had been cast at Stockholm), it unlbrtunatuly bur.>t, 
an«l thero was consequently an unjust prejudice, |)orhup.s, crcat^.'d agalik'.t it 
Kven then the fault of tho bursting was acknowledged to bo in the niuterial 
and not in tho principle, and the official returns of tho praetico with gun^; of 
smooth bore on that occasion aro highly confinnatory of the merits of grooves. 
Since then ho haa made some further improvements in the method of securing 
the breech after loading, and, witli a gun weighing CC cwt, loaded with G lb. 
1 osE. of powder and a projectile of GC lbs., the following results have been 
arrived at: 

'* With ten degrees of elevation, at a distance of 3,068 yards English, there 
was a latacal deviation of 3i> vards and a lop'^^*^^nal one of 40 ; with an 
elevatkm of fifteen degran i *ie laittcaL dttsSatMsa. 
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was 34 and longitudinal 43j ; at twenty degroca elevaUou aud 4,934 jarSM it 
■was H and 37 ; and at twoatj-flv* degree* and 5,&81 yards it was ftfidlt. 
"TliDgrouai] where tliese expMineiiU ware made did uotadmit ofagCMMv 
devatioD ortwentj-Qr? d^fjTBea beuig lued, aod therefare all cnJculaticiBH be- 
yond tliat are still R[jocul.uive ; but those who know any thing of pnctin M 
these dutonoca will at <jnL>e peroBiTe the unusual prudaioa arnvHl at vilh ■ 
very small charge of pondor, ojid all pracUoal gunneiB are aware of Ibe liliml 
tendcnoy which a bull ili»?haifed from a grooved barrel bus to IM Ma It 
turns towonl ; to oorreol whi(4i, the iuTeator bos now placed a bonwisld 
ecnle on the ])or|ioiiditml:kr one, fbr the gtiidanLie uT the (.«iuinandei of tlia gua; 
im^ to conclado the Ddvnjitoges which tbia inveotioD scema to poaaoa^ Ifal 
charge does not cost more tlian tli&t of an ordioary gun. 

Oralmm's RemtBing HiJU. — The dmmboiB of this revalviiig rifle hang pw 
pendicularly, differing in tills reapeot tVom all other inventioDS. The oh 4 
tbo rifle is thua rendered perfectly aafe. In cBm a loaded chamber abouM ff 
off aceidenially the cliarge will go dowDwnrd, wtoont the poesibibty oC n^ 
lug tbe holder of tlio riHe, and the lever ondenieMti the noa di^iaKM^ 
thrown up iu range with the hnrroL The chatulrars contain eight cbarRi^ 
and can be taken out in a momcnL On the very instant another set of ci^ 
duunbCTS can lie inserted. Thus, after eight charges have been Qred, e^M 
more arc ready, and so in as many of the eight chambers aa may be canM 
or is required, saving the carrying of any other ammunition. 

Tht Exit liifii.— Thin in the name given to a self-priminK, broeoh-loading 
IDnie rifle, recently invented by Mr. Joseph Day, of Ilackottstown, N, J. 
Tbe Belf-priining apparatas may be atlarbcd as well ta the ordinary goretn- 
tnent rifle, and may be properly considered first as a diHtinct inventioo. TIN 
passage lor the caps is capable of containing eighty, which in turn are thnol 
forward moderately unii) the hammer is within half an inch of the nijq^ 
when one is sent "flying" into a suitable semi-cylindrical cavity, and imme- 
diately forced dorni upon the nipple and discharged. There is no "am- 
epring" in the lock — the niaiii'spring being made to servo all purposBB, ex- 
cept such as relate to the self-priming mcchaoLim. Id this latter tbue a* 
two small spriogs — one to catch in cavities in the side of the cbannel, and 
prevent the retreat of tho caps as they arc forced forward by each movemetf 
of the hammer, and the other confines tho forward cap imtil a soAKst 
amount of the valuable quality tanned " push" is acquired to send it lafUij 
and certainly into its proper jilaee. The loading is effected by allowing Ite- 
barrel slightly to " see saw." Imagine tho barrel of the piece suspended m 
trtwnions like a cannon (eicepl that tho trunnions ore within atxnit finr 
inches of tho breecli) — the biirrel being kept in line with the breech In- Ite 
aid of a close litting ring which covers tlie joint. When wisliing to load, th* 
ring is drawn bock by the aid of a fuhio trigger, and tho barrel at once pi*- 
sent* an open end to receive the charge, A alight jerk now sheata off tlM 
cartridec and briiiKS tho barrel agiiin into line, when the ring springs fbrwud 
and perfects tile joint. The provbions for holding tlic trunnions and limitii« 
the pkiy of the barrel arc very strong, simple, aod liglit, and tbe wbcd^ kA- 
and all, gre finally BOcured by tbo aid of one single screw. 
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Weaver's Breeeh4oading Firearms. — In an improvement patented Octcber. 
1855, by H. B. "Weaver, of Connei.'ticut. there i? a mcvablo chan^.b'.r at '.he 
breech of the gun for rceeiving the cartridp**. the chamber being hin«red so m 
to open np, laterally, like the lid of a snaff-box. Tlie openin? and cl win? cf 
the chamber ia effected by mean? of a trip^ror g^Linl lover located undc-mciitii 
the stock, the same as in most of the breech-load iug fire-anr.s. Tlicrf- 1= iL>:> 
a very ingenious self-acting contrivance for putting tiio porrnsr-i'-.a cap= ^y a 
the nipple. By the act of opening the cartridge tharr.u^r liie l:ar:iL:cr is 
cocked and a cap placed upon the nipple; all that remain- to Ik dcr..- L= t? 
slip the charge into the cliamber and close the same, when the j.-ic-^.-*- L= rt:. iy 
for instant discharge. — Snerdific Anuri'-an. 

Mr. Andrew Smith, of Kn^Iand. ha3 rec<.ntlr exhibited a mo'l'-l cf a ;r:xL 
arranged lor the puqx>se of cmplovinjr oxypfm and Lyiir cr-rii ;ra5€-.-. [.r/i- .td 
from the decomposition of water by calvanir okiiri.iiy. the- r.rrjf.'.le Tr^e 
from the combustion of which w nearly double- that of purir/'.w.Jir. TLo goa- 
eration rf the electric jr.iw.s takes place in a c-hii::i>K-r bor.'Mili, tho nrlterctisg 
propelling fivce being admitted intc-miittciitly b?hind ^mcIi ball l>y n-.c^iiis of 
a valve, the whole being contained in tho eo:r,pa.« of the- crirriiii'e '"■fan c.'^iia- 
«iy ship's gun. or battering cannon, and bit little oxr-^.-'.-l'.r.'^r tli-.rn ia w-ii'ht. 

The guns intended for the new steam frigate if'.rrin.a". ro:-».:.:]y li'iL'.hod 
■t the Charleston Navy Y.ird, arc of pt*<.^irii;ir «.fiij>tr.i'ti ,:i. 1 f Inz v.-r.' l^r^'-.- at 
the breech, and beginning to tiper abriipily n''Mr i!ie i-:it r. V.-rr..;:.:^:-; -.:;ja!2 
at the muzzle. They are provided with an el»/vatlri'/ s't.-.v. - ;!!1 i^ :.r :v tlr- 
vate 9° 45', and depress 7° :iO'. The carrif»:jfa. a!-fo. ur*.- '.f ^ l-.'.v :.jAf:\ 
haying no after truck.-*. The pr.nc thus i^n'.ividrd w-Il bv n/ :■• .-.T- .-i :;• ..[//L 
thexlock, and not so Uablt to break from Tli.-ir brrc ci.irj,-:. l\ .-vo. v.:.:Ic- ia 
firmg the recoil will bo suflfl-^i'iit to throw ili*::^.! ^ri'^k. 

Improwmenl in Pfrcwfsfon Otp^. — M. N'-ron. o!* Vav'.-. ai ;: r •■••:.'. rr.r-:ia? 
of the Institution of Civil Kni'lneors of ^Jr-.M lirit i::i. ' x;.;" '.\ -X i.:; i:.::::.io!J3 
mode of placing detonatin*: cajn on \\<^ \\'.\-\i\-: '-f ;. ri:! .- 'c '.i -...-.•V r.. T:.o 
np]»aratn8 conswted of a tube cf>r.t\:i!iln.: tw- mT"-1'.vo < . ; -. i..'.j'' i j.'ir:.!i .'. v.lth 
ai:d dose beside the barri?!. boin.:: partially iii.-'.-rte'l i;j :■.'.■ •••.■'!;. ; :.'! -o ar- 
ranged that while the near end was atta-l:.d by a \)'m i-; t!.i' i.:i::.:.-i-T. tho 
further extremity ^'as free to trivd in a f-lf t. It- m:;..; '.va- \i-Ty >■:. pi ■ — 
th«» tube being fUlod with caps from a rc-.sr-r\'«..ir. s'-v-r;:! of \\\a\. wr:.'. \ /y> 
cupy but a very small space, tho end c<^)vr-r wx«? turin'l d -'.vi.. 0:i !:.-•■.■:._' 
the hanimcr to half-cock, the tube was drawn ferwar-l i-.:.*!! ;; . ^ v/a- \r. /-i. 'm 
over the nipple, and at fuU-cw:k the cap wa.-^ pr- .--•'1 'l.v. n [.o:i :t. APv.r 
firing, if any portion of the copper reniainr-d att^iclj'.il t-i t!.' '-.p. it v.^s re- 
moved by a small pifker preceding tho tul>c. on i*-- l^^ir,;: w.r liii l.r'/ijKt for 
ward to repeat the opi-ration. It wn.« ovidciit tV.f.t by t!ii': -jripl-; mA M.'.ap 
addition to any flrc-arni. much time must be Favod in lo:idiii/. anl a LT'.^t 
waste of caps must be avoided, while aVout tw-nty-firo j^r '"ciir. of cf jiji^r 
was saved in making tho capi — and th'^y WL-re k'. pt :'.y ig Iho i^-'Tvoir In- 
stead of being exposed to damp and ninning the? ri-k oi' not txplodlu^, as had 
occurred frequently in action on recent occa-l-DOs in tho Crimea. 

hnprfmd AritS^ Teflt-r-A n«»w nitill- hw Twy-\AV \MRtv ViV.\ -A 
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M'oQiwidi, Knglami, u;i'~'[> mi iroa six-pouDder. The arriD^inent wowls 
ttco pieces of brus^, mudu to fit » tp^xiva hoted in the vect-lleld, Itu t 
passage being bttu'eon thise two piect^s. Atl^ the insertioa of thew pi* 
of brass, tliey were scrcwtd down, and on llie lop of Hiem, in a liue Hilh 
HiirTucc ofilie gun, a nut wai ])|aced to hold tliem tigLi. IT an ensmj' qiil 
Uio giin in Ihu usual manner, if removing tlie oat on the lop by meana « 
wrencli, iheTPut wnaun9L-rewed,Mid Iha iipiko taken out. After eadim 
was fired the vent piects were takem out. examined, tmd repluted ; sAar a 
round tlic vont tank deeper into Ibe gun. Ton rounda were Gred, aod ■ 
Uie li?titb a tpikc was driven in, which burst tlis veQt, and the piacea ot '■ 
rent rt'Oinined in the gun. Etei; time tbe veut was taken out pcetlM 
ft was foutid to be twii^teil. 

Improved Build-mold. — A patent baa been receotl; granted 
of Middltton, Conn., fur on improved bnllet-molri, Ibr owling the iiinU 
the c!mnilx>r of wlilfii is a boUow oona. Tha object of th 
such bullets witli ^renter fueili^ than bj aay of tbe moldd bcretoGnv 
To fomi such bullets, t1iL> mold rauet l>*madowiU>*a»e. IImnb 
open longitiidlmiil.i-, and |iuTO a fixed core; tliia now mold iiaa a 

runiiin;; in lh.> mi.!t n mt'tul and to i-ut otl' tiio sur[iliia nliL'ii liie mold is foIL 
A moiljiQi^ Hrr iii;k..iiiB Minie bnlia Ljb bwn ri'i-eiiUy invtnloil by Mr. W. 
A. Sweet, of Syr.ieusc, X. Y. TIiobb Imlleta dijlbr fnnu tbe tommon toad 
bullet in biiiit; ol' :i eoiiii'id sbupe «iih a cai'lty in llic kiso. IXithorto tb^ 
have Ijecn iinariiiulj- east ill nialda in tlie Kuna muniit'r that the eoaaoM 
bullet 13 cnst. by wbicll proroaa It ia inipoaaiblo to make balls of equal w«i^ 
or fri-e from i.iiiierfecliaHB, H'llieli tiults. as lliey exist in a groatw or-lia 
degree, afii il tlie aopuhaey of the riliy. The machine is comprisod within t 
space i>r a t«'t b'|uiu\\ and nx>i):li.i aliout 05 puuuds: There ara no aprii^pit 
oops izi il, luid Ihcrg is very lilllf UliUiIily of iK fivtliug out of ordn. TM 
bara of kiiil. rolled to n pntper Ihicknesii, are fei into a hopper and nu ads 
. n die wbith "swcljies'' out the liullel, mid lit Ibe snnie iiisl.-uit tbe cmxjk 
prcsaid into the ba^; \iie Lullit is ilisiborgcd from the die, which agtitttr 
ceivc!* tliO luir and i'epcata the process. The maclllrie i^ua inakES two bolUi 
ft second, or 120 a niinntf, and is capable' of oven fuau^r work. 

DimcTI-TlES ATTE\-DIXG THE COSSTRmToy (IF LABSt 

During Ibc past j-enr, Mr. Nflsmyth, tho well-knowu English mi . 

construi'ted for (he Britieh Government aa imincnse eiperimentJ gm 4 
wrougln iron, the ireigbt of which with its enrriige was intended to be il 
tons. It was also cxpcrtcd to llirow a soEd shot of liall-a-loa yn 
miles with a charge of i2S lbs, of jwwdcr. In mauufiU'lurint; thia 
piece of ordnance, it was found that the thickness of tbe luues bo retaidedlk 
cooling gained br BiicccsBive heotiuga that portions of llie mel 
crystidline form, and weakened tlie whole to sucb an eitcnt th 
— "ifii/arod inipnictinibla This &ot haa aitmcled oonsiderBl^li 
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ihc- English »inratiQo circles, and Dr. SoaA has rccenllf nutde public HBif 
mnilca aUaliial in «xpeiinieiotiag ftt tbe Wclsb iron mines of great intenib 
Mwidi^DB bow eztenaiTelj iroa ia now used &tr briilges, cablcft and tajh 
pnU. Dr. Nood nvs : — " Tbe Modoncy of iron to pass trom tbc fibruus or 
toafjU to tbii cTTElalUne or biittle coodilioii ia promoted by vuriuua rnnrm ; 
*>«cy Uiing, in Ihct, whidi oocagions a viliraUiii tuucmg its particle has ttiia 
taMkucf." Be then dcsoribes big experimenti. whicb prove that tbe metal 
amy b* mwle to jhws from one state to tlie niber: — "Seeing a large quaoUtj 
of tnu ctuun Ijing About, and leaniiag that, tbougb Bcnicelj worn, it liod 
ban laid laido ia (xnsoituenoe of tbe breaking of some of the liiiki. I ex> 
aaniBKl mnvral freni diObrDnt parts of th« chain. 1 found that a aingle enatt 
blow nritli a hammer win BuHlciciiC to snap the metal, tbe liivclura of which 
vaa OTslalline, and its brittlenem such that It oould without dilGcnl^ be 
IhoImo into tmaU piccuB ouiler tbe hamuier. I now heated sttongl; in a 
ftige wvia of tha ttfokcn links, and allowed them Vi coot vetj slowlj undai* 
■MBtfc • bad of Que Hiul MM tho htpiw of 21 boma Uiey were eiaminedj 
llw fflolal was found (a hara recovered lis lenaeity, it could no longer tw 
broken to picoa DDdor tlio hammer ; and when at knglli, afW repoated 
kamvj blawn, il did paitiull.r jidd, tbe texture of tbe motal was [bund to be 
pcrti'cUj' Ubrous— erery trace of a crysbdlino structure had dis^ipewML" 
Dr. Kaad IliinlcB that the iron of the Kaaymth gim has been crystallized iif 
eDOtiniioufl hummwing; and be suggesti that its Qlircus coaditioa may bi 
■tared by auneuling. 



ARTILLERY AND 

b a discoBOD which acoinred at tbo Ust meetini; of the British Ab» 
CtaMon on tho subject of artillery aud pn^ectiles, Dr. Sooreaby stated, as 
a be hod taoAv. that the quaht; of inm might bo 
I cQWit io couutem^iDK tbe devtation prnduocd on • 
etMiiao tiy a mif^et placed in oppotiiion to it Hi. ^viiBou, iron-roondec 
pUA M the nsolt of lua experience Hint, if repeatedly heated, or heated 
WtUMXn bang anbjeoted to sercra hammering or preasure, Iheoenterof amaa 
of iron was suro tf> l>ecomo oystalline and fnable. Mr. B«nn>e thought the 
d«r"cU of tbe aitiUeTy nt the present day were, in a great degree, bi be ottti- 
bnlnd to tbo oompelltion iu cbespneea unong manulactureiB. Sir E. Beluber 
•latnl that, ia entngenicnlB which he had witneaaed, mui4i more severe than 
Uiat of Sweaborg, no accidents whalerer had occurred tu the urdnance. He 
■oggealad the onpkiymeiit ef guiia nmilar to those of the Cbiuose, with strong 
oaal-irati hreechen^ the direction-tiibo twing a matter of hllle moment 

Mr. BohinsoD statnd lliat nlled guns are mora Uabie to burst, Iiecouae the 
Arm ntctmaiy to explode a haJI irom such a piece of ordmmce is mucli greater 
HMD that raqiiiied for a plain bored gun ; and also that a tilled gun is mnoh 
■MHv lisble to bom or be rendered uaetees from IhKiaenI discharges, booMw 
oClba fcrua necnsary Io cause rot«tioo b»TiDE u> ba Jo that w MA 

«MM— pnjootion. Dr. Robinson sllndr 
rl"m whidh tarn of throv feat bora, W 

IT 
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Huice, and wliicli were lundo bj Uotuunmed II,, and iiHked nhether 

migliC nut now be used inatoad of Gast-iron. He sii^^feBtod the prtAut&tj 

tlint on pxporimprt milway-iron ml^t bo found beiwr tlinn cait-ireo ftrori-' 

nance. — Mr. Fairbalrn said tbe malfirial of which gura wen? made 

BO good 08 it w-ns finy years ago. He woa present at Woolwich and 

practice of tlic guns (here. One of them seemod properly molded 

part ; but it was found that the welding in one part was not aouod, aad (bl 

gas getting into tlic thuiure operated just like k wedge, and epli 

had been nmde of paper. Another was (brmed of Et«el bnn, with a breecbd 

caBt'iroii alticlicd lo it. The breech was entirely blown off thp gun, . 

bara torn asunder. It apireared to him absolutely necessary to have 

material as would not only reaiat the severo impulso which the diachai^ tf 
the shot eauHed, but ho perfectly solid in the ma 
parts, suoh as the staves ofa cask, these opened, and the result waa the 1Mb' 
ture of the gun. T)io Stirling gUB was a mixture of wrought with " 

and it certainly carried one fourth or one fifth mor 
when applied t« artillery under Ookmel Doiida^ alter a few 
were burst. Tlio mode of casting these large gnns is also dereclive. 
were geoeRilly i-ast solid, hucI in tiio cooling the pieliii woa left exceeding^ 
porous in tbo cenlei-, and when ono l^gitn to tiore out the pm, one found it 
was not of so close n texture inside as out. Kow they look the precautic 
liaving eores in the luMdlO, through which they sent a eurrent of cold i 
to eool (he inside jdmultaueouriy. — Dr. Roljinson; About a century ago 
cast them hollow, and it was thought a great improvement to cast them i 
—Mr. Fnirbaim lidieved if tliey went about tiic worlt mora camfully, th^ 
would arrive at a safer and better n ode of ca. u^, til n at prtaent. If Ifct 
mortars were maile a foot longer, 1 e liclie ed □ t ad of a xtr ponnd^ filj 
pounds of powder would carry a sliell of tl o san e iv p gl 1 nnd to a gnritf 
distance, and with greater accuracy He thought, n the mortars, a grtit 
qHantil3- of the metal wna in the wrong place m a greit n any rases. HxJ 
had the same thicktioBS of metal at the mouth na at the breed whereai K 
might taper without any dan^r, the prci^jr" be ng ces at tl e moutb. H) 
CSplainiHl an iugcnimia bull, in wl 1 tl ere wis 
ball with an ordinary gun suited all ll e purpoaea of a nfle i t ho did not 
know whether the eKpetunenl was su -ces-sful or d t T 11 la t guns of flii 
ordinary caliber would stand blk hundred or seven 1 indndroundBbeforetliw 
were injured, but they nlways gave way at the vent. But they got inK * 
plan of putting a tube into 1 lie vent, wliicli made thcni stand six bundreitr 
seven hundred rounds more. Kow-a-days the siimo guns would not aWtJ 
ono hundred rounds ; perhaps the reason wis that the metal waa not propo^ 
selected. The iron procured b^ hot blast is excellent for machinery purpoMS: 
but bo did not think it the l>P=t for artdleri. Willi regard to tbe TnikU 
artillery, he «-as Bt fonstantinopk lome learB ago. and tliey are almoet li 
made of a mixture of brass and tm Mr ^fn^e, at Clackwall, is now ti» 
stracting a gun thre.' feel m diameter— the breech of ciist-iron and tbe tulit 
ofdirection of wrought-ItOD 'WLether it nould answer or not be di* 
tjxiir.—Dr Itohiason : Tho bronze fUns Giiled iu a very raniarkabia i 
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The ball rises on firing, is deflected on the gun, and if the gun is lon^ it is 
again deflected, and deep holes are made in the barrel owing to the softness 
of the metal. Could not a thin lining of steel or wrought-iron be inserted into 
^ tube ? — Mr. Fairbaim thought it was very difficult to form any gun that 
differed in its parts. He would prefer to have a gun perfectly solid — of steel, 
^ they pleased; for he had seen excellent specimens of steel manufactures 
$rom Prussia in the Great Exhibition, and well calculated for making field ar- 
tniery. The artillery of the present time was much larger than it was in 
fiirmer times, and allowance must be made for that. — Mr. Lawrie proposed to 
have no vent aU, but to fire in the manner in which rocks are blasted, by 
ijaeans of galvanism. This would prevent wearing at the vent. He hoped 
artillery would be brought to perfection, for as weapons had improved war 
had decreased in brutality ; and he hoped there would be a good stand-up 
^ht for it, in order that they might have a lasting peace. — A Member stated 
^lat some hydrostatic presses had been made of cast-iron with a case of 
wrought-iron, at Mr. Do\\Tiie's works here, and had stood an immense pressure, 
but they had not as yet tried it on guns. — Mr. Fairbaim asked if the gun 
made at Mr. Downie's had been cast in such a way as to cause an amalgama- 
tion of the cast and wrought-iron. If that were the case, he had no doubt 
it would secure great strength. He had a doubt, however, that 'there was a 
dISerence of ductility which would cause separation. It had occurred to him 
that they might be cast under extreme hydrostatic pressure. They had cast 
them at Woolwich with nineteen feet of iron on the gun, but he did not as 
yet know the result — Mr. Sykes Ward thought a gun could not explode so 
readily if the powder did not impinge directly on the ball 

In reference to the employment of large ordnance upon naval vessels, Lieut. 
Maury in a recent published c<ynmunication says : " These new big guns will 
impart an entirely new feature to sea-fights. Hereafter, and when they are 
properly appreciated in the right quarters, we shall have no more such costly 
things as the Pennsylvania, and other seventy-fours ; and in the result of 
engagements that may follow, seamanship, maneuver, and position will be 
matters of comparatively small importance. Marksmanship, and marksmanship 
alone, is to decide the battle, when these big guns are brought into it. He 
whose shot tells first will be almost sure to whip ; and the real practical ques- 
6oQ now to be decided is as to the degree of marksmanship that is attainable 
with these guns at long range, and when the aim is rendered most difficult in 
Qonseqnence of the motion of buth marksman and target by wind and sea." 
. It is also worthy of notice that in the recent naval operations in the Baltic 
and Black Seas, the efficient vessels have been the small ships and steamers 
armed with big guns, while the huge ships of one hundried and twenty guna 
have been comparatively useless. 

IMPROVEMENTS IN SEWING-MACHINES. 

A large number of patents for improvements in sewing-machines have 
Been granted durmg the past year. The following are some of the most im- 
pSfadt: 
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Barriaon's Intprtrvemenl, — The abject of uo improTeinelit bf Jamea 
eon, Jr., of II ilv-aukie, 'n'is., ia to pve tlie dotli b feed-movei 
ctitty of the needlps, iiiEliiad of by tbe needlea, as m the Arery m 
machine. For thia pnr{H)si! both needlt« ar«, Tur a lime, withdrawn Kiom tb* 
cloth, (0 leave it free Id Iil< acl«d upDD b; suitable feeding mei^liBDiBni. Olh«e 
parts of the inrmttoii »n> to provide means for holding IJ<b inal«ti«il Is te 
sewed, and Bilmit of its bring liberated beG>re uid during the leed-inoTeiiMW; 
also mean-s or causing ihn intoriaoingB or tbe two threads when the iii Bin tl 
tbrmed, to be ulwnya as utnse aa desrable to one Biirfa<!o oT tbe anMI4 
whatiTvcr may be the iMckneea of the tnatedal. and notwithABUdlBg mj 
variations ip jta thickness; also in a wlPBdjastiug BTrangeineDt of " 
tng apparatiia. whicli pennita tlie sewing of stuff of diJftrenl or ■ 
thicknesses, without aiiy stopjKigo of the machine. 

Cmrperthi'.'oil's Iniprvv'iii'iil. — Improvements patented by C. J. 
thwait, of riiiindelphia, eniii^LHl principally in tlie empluyment of a - 
trip-Icvcr. inatesd of pprin^'-prcsiDre, in leedlng- the doth, and in Mi 
arrangement of the sluiltle race relating to the line oTthe ftodbg 

caused to be prmliiced in lino with each uthcr, in.^Icad ui' V-iui-zog, 



RMiifoii's llnnd S-'mnQ-Marbin(s. w.lli ihi>fr's InipTOtemenbi. — Tliifl a ■ 
Kngular- looking and acting appurntus. II puts us in iniud of a hand printil^ 
pre^ (nore than any tiling else. Two necdlca are employed, carried by two 
long arms, one above, the other below the laljle. One tliread only is nwd. 
Tl 1 ea 1 ' ee eyes, whicb 
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■ewiiig-iiiachin& When the ladj becomes tired of playing at sewing, she 
may change her foot to the other pedal, open the melodeon part, and diacouree 
mnsic. The price of these contrivances is $200. 

CHEAP PICTURES. HOW MADE. 

A recent article in Cfiamhera' Journal gives the following interesting ao- 
ooimt of an extensive branch of business now carried on in England, viz. : the 
manufiusture of cheap oil-paintings, or paintings on glass. *' It was about the 
time of Hogarth^s death that some ingenious fellow, with an excellent eye to 
buaineo^ hit upon the mode of manufacturing those paintings on glass which 
tot mote than three-score years have deluged the country, and wliich even 
now are sold in considerable quantities, though the traffic in them has dc- 
dined, according to the testimony of a ratlier extensive manufucturcr, to loss 
than one twentieth of wliat it was within his recollection. These i)a!uting8, 
which the reader will immediately call to remembrance, are nearly all of two 
imiibrm sizes — 14 inches by 11, or 14 inches by 22. They are what they 
profess to be— oil-paintings on gloss; and having an undeniable title to this 
description, they took amazingly with the common people, and sold in im- 
mense numbers. IVe may form some notion of tlie traffic from the fact that 
it is hardly possible even now to walk through n village or market-town 
without seeing them exposed for sale, or to enter the cottage of a poor man, 
or the former's kitchen, witliout finding a pair of them, and it will be oHener, 
half a dozen, hanging on tiic walls. The smaller size predomiuates, the 
laiger ones being comparatively rare — a circumj>tanc'c which may bo ac- 
counted for by their liability to fracture, the cheapest and thinnest gla^s being 
invariably used. Viewed at a little distance, they liave a striking resem- 
blance to old oO-paintiugs. They have all dark rich back-grounds — are mostly 
on sacred subjects — show strong contrasts of light and shade, and but a small 
variety of tints, for a reason which will be obvious presently. A slight blow 
cracks the thin glass, and then they are ruined, until the peddler comes round 
with a duplicate of the same P\ibject, and for a couple of shillings or so, makes 
«U right again. We must not omit to notice one ]XKniliarity in these glass- 
psintings. Tliongh their number is legion, and their designs almost endless 
In variety, yet these are all, or nearly all, the property of the manulacturers. 
It is rare, indeed, that one meets with an instance of piracy (torn the works 
of living artists, or even of copies from standard or classical works — the only 
exceptions being in the case of single heads, such as Madonnas and Ecce 
Homos. It is but fhir to state, however, that this recommendatory fact is not 
ottrlbatable to the honorable independence of tlie manufacturer — we shall not 
call him artist — so much as to the necessities of his trade, whicli drive him to 
the use of the simplest design and the fewest passible tuits, in order to make 
the more profit Most of these pictures are made in London, and the manu- 
ijK^iirer generally has recourse to some struggling artist for his design, wh(^ 
for a couple of guineas or so, will supply him with what he wants; and he 
can get the engraving done for even less. 

The manner in which these paintings are pr 
tho mitiaiod; it is a riddle even to th" 
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the reader who has tried to penetrate the secret, after pozaliDg hitbrnm tom. 
purpose, has given it up m despair. We ahali take the liberty to mako'SoiBB 
revelations on the subject which will clear up the enigma ; and in order to dv- 
it effectually, we shall introduce our Ineiids to the atelier of Mr. David Daob- 
luun, who at proscnt holds a largo sharo of the country trade in bis bands. 

•' Mr. Daubham's place of business is in Leather Lane, where, liowevcr, he ii 
undur no nccjsslty of making any demonstration, and does not make any. 
Hia atelier is a roomy brick-chamber in the back-yard, Ughtcd from one whole 
Bid?. Upon entering, we find Mr. Daubham engaged in a warm diaeoflBioa 
with a ghissdealwT upon a question of sixpence in the gross of * eleyen-finn^ 
teens.' Pending t!ie settlement of the debate, we look round amid an odor of 
oil and strong varnLsh almost too much for our olfactories. A couple of gidi 
and four or five lads are busy in the prosecution of their work. Betbre we 
have watc;hod the several processes for live minutes, tlie whole art and mystsrj' 
is as patent to us as it can be to Mr. Daubham himself. The glass being fint' 
cleaned, an op?ration in which extra carefulness does not appear to be neoes- 
sary, the surfiace which id to receive the picture is rubbed completely o?or 
with a propai-ation of turpentine vaniish. Upon this, as it dries nqndljk 
an impression from the engraved plate is laid, and rubbed firmly upon theg^Mi 
with the palm. It is then left to dry till a batch of a hundred or so is done. 
The paper upon which the impression is taken is the flimsiest material that ctai 
be used, and is rubbed off by a momentary application of the sponge, leaving 
every line and touch of the print adhering to the varnish. But the vanmh 
has not only fastened the ink of the print to the glass, it has also piimed tho 
glass for the reception of the colors. In this state, the squares of glass era 
stuck up on a kind of scaffolding which may ho called the easel, with their . 
faces to the light. The easel will hold a score of them at a tune. Then each 
of the lads seizes a pot of color and a brush, and sets to work at their xear. 
One covers all tho faces and hands with flesh color ; another daubs on tbe 
greens ; a third does browns — and so on, till all tbe tints are daubed on and the 
glass is covered. The whole twenty do not take twenty minutes in the coloring^ 
unless the tints are more numerous than they usually are. It seems unaoooantn- 
ble that any pleasing effect should be produced by such a process ; but in lact^ M 
the engraving supplies all the shading, the efiect is not bad, considering all tiungs; 
and there is no reason why really excellent pictures slitould not be pnxliioedtatf 
a similar process, if it were thought worth while to improve it by cantioai 
experiment — though it would be impossible to pamt even a decent sky in Boch 
a way. Hasty and careless as tlie work appears, it will be easily conoeived 
that a certain amount of dexterity is necessary in laying on the oolois witiun 
the prescribed outline ; and it must bo done quickly, lest tho vamidi be di^ 
turbed, in which case the colors would not adhere. 

"The pictures thus finished have only to be framed in order to be ready ftr 
market. Mr. Daubham contracts for his frames with a firm in the neighbor* 
hood, and finds that he has as much as he can do himself in putting tiie picy 
tures into them — ^a job he does not choose to trust to his " hands," who would 
break too many. The firames are of two kinds — wood, and shinmg lackered 
metal pressed into a sort of flowery pattern by a die. The &r greater propoiv . 
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tton of fais goods tre^ howerer, boM to the trade imflramed. The maiket-prioe 
WW 9aw adozen previoiu to tlw war, bat has £Edlen a trifle shioe, though not so 
much as the demand. The wooden ftames cost not quito the same—and see- 
ing that these precious works of art are hawked at the present moment at firom 
6a. to 7& the pair, it is clear that profit lias not been lost sight of The num« 
ber of manniactories similar to Mr. Daabham's, he tells us, is eight or ten, 
exclusive of the small shops of amateur daubers in the trade who get up 
pictures of exceptional sizes at a low rate by working ih)m exhausted plates 
purchased as old metal Looking to the vast numbers which may be and are 
pcoduoed, amounting to several gross a week from a single workshop, we are 
pnzaled to know what becomes of them, considering that the country demand 
has 80 greatly declined. '*But," says Mr. Daubham, "you don't take into 
accou nt the exportation. They goes abroad, sir. A hundred gross, at leasts 
of mj pictures goes to Catholic countries every year. Most of my plates is 
Ckttiolic subjects — Madonnas and Martyrs, and the blessed saints St. Francifl^ 
BL Januariufl, St Nicholas, St. Theresa, and so on. Then I've got twelve 
different Holy Virgins, and lots of subjects that is Catholic or Protestant, and 
win do for the home or export market either. I pack 'em without frames in 
noks made on purpose, and they travel safe enough. The poor people abroad 
Kkes to have their -patron saint; and then they vows a picture to the Yirgin 
psfhaps^ and so they get stuck up in churches. I've heard toll that you can 
'em in most of the churches in Italy, as well as in Spain and Portugal. I 
to send twenty to thirty gross to Oporto every year, but tlio vine-disease 
has very much ii\jured that trade, and I don't send half as many now." We 
oommeiid Mr. Daubham^s candid summary to tlie notice of bookmaking travel- 
lers and touristS) some of whom, if we are not very much mistaken, have 
dwelt wiHi curious yet blundering minuteness upon these identical pictures, 
wMiout coi^jectaring that in so doing they were describing the products of 
English industry. But we must leave the obliging Mr. Daubliam to the pros- 
eeadon of his trade, and take a look at another and more pretentious bran^ 
of equivocal art 

** We have loid that the home trade in the productions of Mr. Daubham and 
faii oo ug e u e r s, has of late greatly declined. This is not because the love of art 
has dsdiiied, but because it has become more ambitious — we can hardly say 
discriminating. The glass-painting has at length been pretty generally 
not to be the genuine thing; and oil-paintings on canvas are now 
eslenslvely superseding the oil-painting^ on glass. 

" In the new trade, the Jews mingle very largely, and take the lead. They 
getnp new frames from old worn-out moulds, gild them with Dutch metal, clap 
a Isadsotpe of a good thumping size into them, and sell a pair of them for five 
and twenty shillinga They have a gorgeous appearance, and impart an air of 
luzBry and grandeur to a poor man's cottage or a farmer's parlor, which pleases 
bhtt none ttie len that it is barbarously out of kooping with all the rest of his 
domestio hsivings. The middle ckksscs accept the same bait ; and even in 
hankm, soreral tbonsands of such dieap wares are annually retailed. Nothing 
Is mora «w""Mwi in the streets of the suburbs tlian the spectacle of a wandfic- 
1^ J0W, with a ooople of pair of these tawdry ptotureAt ^>ax^^i<s^ 

o* 
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en, back to back, and stopping to display them at positions fiKvonUe tf 
effecting a sale. Both in London and in the country towns and yfUagei^ tiuj 
are sold by the f\irnlture-brokcr8 in large nnmbcrs. and, like the paintings on 
glass, they too are exported — not to Catholic countries, where they would be 
a drug, but to the colonies, and especially to the emancipated negroes of the 
West Indies, who have a prodigious appetite for violent colors and gUding:" 

PORPHYRITIC SARCOPHAGUS FOR THE DUKE OF WKLUJSIQTOS, 

A huge sarcophagus, shaped from a block of porphyry, for the reception of 
the remains of the Duke of Wellington, has been constructing during the past 
year in Cornwall, by the orders of the British Government It is thus de- 
scribed by the London Athenaeum: — "This enormous stone — weighing seven ty 
tons when it was originally detached, and wrought on the spot where it was 
foimed — is of a groin so impenetrable as almost to defy the cutter's cnft. 
The sawing of it mto halves was a long and painful task, and the two men 
now employed in liollowing it out seem given up to the most slow-going task 
eoncL-ivablo at the time present — since more than two can not work, and the 
impression made by their pieks m the huge mass is a thing to be measured 
firom week to week, not day to day. There is ten months' more work to be 
done ere the adamant rock will bo shaped and smoothed into the required 
form. The color is of an intense doep gray, mottled with black and pale bofl^ 
and streaked with veins of white." 

IMPROVEMENTS IN PRINTING-MACHINES. 

BrowrCs Color Press. — ^A printing-press has been recently patented by Mr. 
Samuel Brown, of Symcuse, New York, which is capable of printing fourooIorB 
at one impression, and will throw off about 500 impressions per hour. The 
press is on the "platten," or "flat impression" principle, and in general appea^ 
anco resembles the Adams's press. Each colored mk Is distributed on a sep- 
arate roller, and all move horizontally across the form at the same time, but 
at different levels — ^the blue roller, for example, being beneath the black, and 
the yellow and red ranging still further below. Those portions of the "fiwrm" 
which are to be of any given color are " locked up" in separate small " diasefl^*' 
and as the bed of the press sinks down after every impression, these chases 
are stopped by pins projecting from the sides, each at their proper level, to 
receive the desired color. 

Bahcock^s Polychromatic Press. — This press, patented by Messrs. Baboock, 
of Westerly, Rhode Island, is far superior to the above for every variety of 
small work. In this the paper is laid upon a revolving cylinder, or rather 
parallelepiped, with four flat faces, and is firmly held by the usual means. 
The paper is laid on the upper face, after which a quarter revolution presents 
a new face to receive paper, and presents the paper already laid to the action 
of a form which moves horizontally from the side. Anotherx[uarter revolution 
presents this first sheet to the action of another form, rismg from beneath, ot 
a diCferent color ; and a tliird movement gives it a third imprpssioa. A iouitb 
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moyemont presents it at the top again, when the printed sheet is removed 
and another laid on. The three forms, one form upon eodi side and one form 
beneath, move up simultaneouslj against the three laces, while the hand of 
an attendant is occupied in changing the paper on the fourth. The inking 
rollers, of which, of oourse, a separate set is provided for each form, perform 
their duties admirably, moving onoe backward and forward over the form, 
while the paper cylinder is changing positions. The " register" of this press 
is perfect — ^a point of the lu-st importance in color printing, as the slightest 
misplacement of an impression frequently ruins what would otherwise be a 
fine etfect The work is performed rapidly and well, yet without violent mo- 
tions or concussions, and the number of inks employed is three, although by 
a trick well known to the cratl — allowing some Hues to receive the full and 
perfect impressions, thus superposing oue color upon another, six actual 
Tarieties may be produced. 

Jones's Typograplter. — This machine, the invention of Mr. John Jones, of 
Clyde, Wayne Co., N. Y., diilers essentially from other printing apparatus, 
except that the appearance of the work produced is nearly the same. The 
typogpnphcr, in short, is an invention by which card^ notes, envelops, etc, 
may bo printed by a slow process of producing one letter at a time, as in or- 
. iiinary writing. The machine Ls light and portable, and may be placed on or 
within any ordinary writing desk. The paper to be printed is wound upon a 
amall cylinder, and is fed forward by suitable automatic mechanism. A hor- 
izontal ring or wheel, of about twelve inches diameter, is fixed on a vertical 
abaf^-, with liberty to revolve freely, and also to move vertically. To the cir- 
cumterenoo of this ring are attached, at equal distances, all the letters of the 
alphabet in succession, with the addition of numerals and capitals. The laccs 
of all these types are directed downward, and the paper cylinder is fo placed 
underneath that, on depressing a lever connected with the type wheel, the 
pi^)er recdves a distinct impression from one, and one only, of the types, and 
by moving the lever horizontally in either direction, any required letter may 
be thus produced. To insure accuracy of position in this respect, and also to 
&cilitate rapid manipulation, a device has been adopted, consisting substan- 
tially of a stout ring of cast-iron fixed on suitable standards, just exterior to 
the type-wheel, and having its upper surface filed into plain triangular notches, 
to receive the lever when depressed. Each notch corresponds with a letter 
or figure on the typo-wheel ; and to aid the hand in finding correctly the true 
position before depressing the lever to the point of actual contact between the 
type and the paper, the lever is made double, tiie lower portion being hold by 
» delicate spring so much lower than the hand that it (alls readUy into the 
notch, and goides the upper or true lover in its descent The machines com- 
plete can be manufactured at a price which will allow of their employment 
lor children's toys, and perhaps nothing can well be devised to be more in- 
iitnicti?e and entertaining to a vigorous and ing-cnious boy than the pdesessiou 
of such an imtmment The inking is performed by two small rollers, which 
are oontinoally pressed agtdnst the lower sxifbce of the type- wheel, and necea- 
aarily distribute the ink by every horizontal movement of the lever. 

jDoMs OtdUaiing PruUing Breaa.-^JL preaa, highly TOoqwmi<vti^S!A^\>Mi\MB^ 
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fDoently inyented by ICerwin Diris, of New York City, wbkh is intmilirt li 
supply a wunt of many smaU printing eufhliwhinenta. viz., a p ro a s ezpedHicni 
In itH opi*niti(nis but oif moderate cost. The bed of this presB, wfaidi la fla^ u 
inountiHl on a strong column. oan'Maitng from fixed bearings thzoo^ tka 
intervention of a crank and connoctingr-rod. The bed, conaequently, moves is 
a oiriMilar }>Hth. By this airangemcnt the necessity of a " track" fin* tho bedii 
oltviutiHl, anil a ix^iisidorable amount of friction is avoided, thus rendering it 
uioro (>aiiy to opi'rate than any other press of equal capacity. The bed being 
count orUUnnvXHi, its momentxim is overcome without jar or imsteadiness. The 
iui(utHision is productxl by the se^rment of a cylinder, which also oscillates fion 
a tlxiHl iH>int. Tho "lingeni" for holding the slieet are on the fit>nt of tiia 
sogmeut. In printing, the cylindrical surface of the segment and the plain or 
tlat Hurraoe of tho bed move Ibrward in concert being geared together to pi^ 
vent *' slurring;" but they diseugnge on the completion of the impression said 
|)onnit tho segment to return (with tlie printed sheet) to its starting-pcant in 
advaiuHD of the bed« which i^ontinues to move forward until the whole eaA» 
of tho "form" has ].vi.ssed under the inkmg^rollers. The ** sheet-flyer" it 
loi^utiKl on the ci>luum (which support.^) the bed), its upper edge lying against 
the rear etlgo of the bed ; and as the printed sheet hangs finom the "fingen" 
of Uie M^gnieut, it is caught by tho *' tly" in the backward oscillation of ths 
bed and column. As the same "fingers" wliich draw in the blank sheet do 
not relinquish their hold until tlie printed sheet is caught by the ''fly," no 
tapes are required, and of course no adjustment of tapes or fly in changioj^ 
jQpom a large form to a small one, or rice versa. The distribution of the ink- 
on this machine is effected in a superior manner, and the inking roUers (rang*^ 
ing in numbers according to the quahty of execution desired) are so convent 
ently arranged that they can be put in or taken out of the press in a moment 

Ames's Poiygrafih^ or Copying Machine. — Mr. Nathan Ames of Sango^' 
Mass., is the inventor of a *' polygraph," or machine for writing sevend ocqusi 
at the same time. The device is simple and ingenious, and consists makty d 
light wire levers so connected together that whatever motion is given to (ma 
will bo communicated to the others with exact precision. A pen-handle is 
connected by a flexible joint to the extremity of one levw, and the efl^ is 
produced by a movement precisely like ordinary writing. Common gold pens 
are employed, and ink is taken at intervals in the usual way, a soffloieilt 
number of inkstands being suitably located for supplying both or all the pens 
by the same movement All the practical difficulties are admirably sur* 
mounted, and perfect copies are produced with the utmost ease. 

Improvements in Copperplate Printing. — The following is the claim of a 
patent recently granted to S. "W. Lowe of Philadelphia, fbr improvements in 
copperplate printing: "I claim coating the pUdn or unengraved fitce or sor- 
lace of the plate (which is intended for leaving the white or unprinted surfiuse 
of tlie paper) with a mercurial amalgam, that will have the effect of prerren^ 
ing the ink used in printing therefrom, from adhering to or soiling the same^' 
while the figures engraved or etched thereon, readily receive the ink, and thus 
'it of printing fix>m the plate, by a letter or any other press, eithfv ftom 
Ate alone, or from the plate in the same 'fi»nm' with the type, wiOmit 
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ths 'wiping* heretoixre reqmred in printing fixnn steel or copper {dstea, 8<d>- 
stMituJlf as described." It will be obeenred that the patentee intimates, in 
his ckims, that if tbe steel or copper plates are covered with a mercorial 
amalgam, as he proposes, they may be printed on common pressea^ wi& 
^pes, the same as wood engravings. Should this discovery prove thus praO' 
ticable, it will be a valuable auxiliary to the typographic art. 

MACHINE FOR DISTRTBUnNG TYPES. 

Attempts to facilitate the setting of type have been very fivquently mads^ 
bot we have now to chromdo a veiy beautifhl, ingenious and, so &r as tested, 
▼ery suocesetfiil machine for distributing or returning type to their boxes after 
the printing is completed. The inventor is Mr. Victor Beaumont of New 
Yoik. The machine is automatic and distributes with perfect accuracy every 
tiling bat two-em and three-em quadrats without any attendance except to 
8a|>ply the matter at short intervals. Tbe types are carefully picked apart 
and are left standing in lines suitable for a type-setting machine, or tumbled 
wncwrsmonionsly into boxes, as may be desired, the latter being easier as 
requiring leas labor and care in their removal by the attendants. The principle 
oa which the machine is able to discriminate and put each type in its i4>pro- 
priate place is that of feeling, not the &ce, but the sides of the body. Each 
type is prepared expressly for the purpose by catting three nicks on its edgea^ 
difiEsffently arranged for each letter. The letter a. for example, is manufactured 
with three nidca^ called one, two, and three, counting from the highest; e has 
OQfi^ two and four; b has two, three and five, eta The channel leading to 
each box is piovided with a mouth of the same form, carefully executed in 
hardened steel to withstand the wear, and the lines c^ type are pressed up 
sneoasBvely against all these channels until tlie right one is presented, when 
the first type in tbe line pope in, leaving the next to commence a similar 
round. The receiving channels are arranged in a circle, faces inward, and the 
lines of type to be distributed are ranged radially in a horizontal wheel of 
somewhat less diameter. This wheel is properly geared and rolls around 
within the inclosure, presenting each type rapidly, but gently, to every aper- 
ture. The lines are thrust outward in the wheel by suitable springs, which 
ave simultaneously compressed by a simple movement when it is desired to 
supply more matter. In working out the details of this machine the most 
beaatiftd rfmpUdty has been arrived at, and every type is seized, on entering 
its proper channel, by a spring lever of sufficient force to tear it from its 
fellows^ however adhesive may be its alkaline and inky bond. A snmilar 
leiver guards the exit of each type from the wheel, and tbe hold is slackened. 
only daring the instant it presses fiiiriy against the eteel mouth of a channel 
fat its reeeptkm. Thirty lines are received at once in the wheel, and the 
maohhis has been for several montlis in operation without appearing to wear, 
or otherwise ii^jore the sides of tlie tjpe. The nicks cause a slight annoyance 
\gy catchhig the rule in setting, but this evil will probably be overcome by 
practioe. Eaofamadiine will distribute but one sise of type; but the inventor 
■liitas thai tlMj iM^ be io oonatracted as to be eadly ftda^^ toibb <iA^^ 
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Bices of small type. If worked by band, one man cr boj cin disfcribote IS^OM 
ems per hour, and with scarcely a possibility of an error of a angle type; 
whereas by tlie usual process of band distribution, 3,000 ems are aboot; tbe 
average. The machine can be worked by steam, and one man can tiun 
attend to three of them, making the totsJ distribution in one boor 36^000 
ems. 

SEITING TYPE BY MACHINERY. 

It is not generally known, says the N. Y. Tribune^ that five full-sized and 
expensive machines are in fall tide of operation in setting type in the estab- 
lishment of Mr. Trow, of New York. There is believed to be one in use to 
some extent in Paiis ; but with this exception these are the only macMnes 
actually working for this purpose within oiir knowledge. These five give em- 
ployment to ten largo, and an equal number of small girls, with a foreman. to 
oversee and one additional female to supply the machines with type. Two 
compositors alternately relieve each other, first setting and next justifying a 
quantity of matter, while the smaller attendants busy themselves in distribut- 
ing and arranging the type for the machines. Three thousand ems of long 
primer have been set per hour, or twenty-six thousand in a day of ten hours, 
by one girl ; but much depends, of course, on the skill of the operator. The 
extreme capacity of the machine is ten thousand per hour ; but this limit will 
probably be never reached. The machine is driven by a band on a pulley, and 
the labor of setting consists in fingering a set of keys like a piano. Sach kind 
is carried forward on a separate band, and deposited continuously on a sin^ 
tape running diagonally across the line of the first From this second tape 
they are dropped into a wheel, which, in turn, leaves them standing single 
file on a long galley, from which they are taken and made up into lines of 
proper length. The enterprise has not until quite lately been made to assume 
a form in which it appears pecuniarily profitable, and even yet must be reck- 
oned as a hopeful experiment rather than a triumphant success. 

IMPROVEMENTS IN MACHINES AND IMPLEMENTS FOR 

WORKING WOOD. 

The Scientific American notices the following improvements in planii^ 
machines exhibited at the late Fair of the American Institute : — 

Barlow's Eotatory Planing Machine is remarkable for the small space it rer 
quires. It is very compact, hardly occupying half as much room as an ordinary 
carpenter's bench. The operating power necessary is also very smaU. It 
planes with great rapidity, and produces work of the very best quality. The 
machine at the Palace will plane lumber 22 inehes in width, or less, and Si- 
inches, or less, in thickness. The cutting is done on the under side of the 
board. The frame of the machine is in two parts, hinged, so that the upper 
part can be turned over whenever desirable, and the cutters thus handily got 
at One of the feed-rollers is carried in the upper frame, which is almost the 
only part of the machine that requires adjustment Changes of thickness are 
made in the most oonvenieot manner, by raiam^ or depressing tho oppor 
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flwne. The cotters consist of long straight edges, of ^e same length as the 
machine is wide. Price $500. 

Moneys Patent PUming Machine, — ^Tbis machine planes both sides of the 
lamber at once, tongaes and grooves at the same time, and if the board is 
wider at one end than the other, reduces it down and brings it out iinisfaed, 
of equal dimensions throughout The tong^eing is done in a peculiar manner, 
viz^ bj simultaneously grooving the board on both sides, thus cutting through 
and leaving a smooth rounded tongue, which is superior to the tongues made 
by cutting down on the edges of the lumber. This machine appears to have 
the combined effectiveness of two or more of the ordinary planing machines^ 
It turns out superior work. Price $1000. 

Gray and Wood's Planing MacJiine is a simple-looking affair, operates very* 
easily, and does superior work. The cutters are long straight edges attached 
to a rapidly revolving shaft. Planes 25 feet per minute ; requires from one 
to four horse power, according to stuff; can bo used for cornice-sticking and 
all other kinds of work. The cntters are arranged above the board, which is 
placed on a traveling carriage like DanieVs machine. Price of a machine 
capable of planing boards 8 feet long, 20 inches wide, only $210. 

Gear's Carving Machine. — This improvement is intended f<9 use in the pro- 
duction of ornamental carved work for furniture, etc The stuff is first cut out 
into the desired outline fonn by means of a common scroll saw, and then 
brought to the machine to be finished up. The apparatus consists of a com- 
mon table, up through the top of which two or more cutter heads project 
The sides and edges of the stuff are worked and finished smoothly by being 
brought in contact with the cutters, which revolve 4000 times in a minute. 
One of these machines, we were informed, will save the labor of 30 or 40 men. 
'Price $300. By changing the form of the cutters, the design of the carving 
isateo changed. 

Levm- Plane. — An improved joiner's plane lias been recently patented by 
W. S. LulToorotigh, of Rochester, N. Y., the principal features of which consist 
first in the emplojrment of cast-iron instead of wood to form the main body 
of the tool, and second in a novel arrangement for securing and adjusting the 
iron or casting portion. This plane, which is designed to take the place of 
those ordinarily employed by carpenters, joiners, ship-wrights, etc., is of about 
the same weight, but much thinner than those now in use, and the hand of 
the workman is consequently brought down to a position much nearer in line 
with the resistance. This advantage, although reckoned by some experienced 
woricroen to be of considerable importance, is trifiing in comparison with the 
Ikcility of adapting the plane to all kinds of wood. By the aid of two thumb- 
screws actmg upon a small lever, the iron is readily loosened or secured in 
any reqaircd position. Thus, the iron may be much inclined for planing soft 
and dear stuff, or set in a position much nearer the perpendicular when to be 
used on hard and cross-grained material. One tool may thus be made to 
serve in some degree the same purposes as a whole set on the present plan. 

Bmiejfs Dovetailing Machine. — A most ingenious machine for dovetailing 
has rsoently been invented and patented by Mr. Buriey, of Boston. The 
suitt flMttuisrof tha machine are a platform upon wluch a elidine^AihlA 
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and four ditnilar saws, whidi out the entire pine and dovetaihi dofag cwi^ 
with the necessity of diisels, and performing the woric in a manner whidi en 
not be done by hand. The dovetailing process, as is weU known, has atwiya 
been a most tedioos and difficult task. Every jdat had to be BOcmMj 
marked out, and out with a chisel hy the hand ; and in making the drawov 
of bureaus and other case-work, the expense has been very great By Biu«- 
ley's machine, seventy-five to a hundred drawers can be neatly, substantially, 
and beautifully dovetaUed in an hour. Better even, much better and strongs 
is the woik than when done by hand, for the weary artisan is likely to digfat 
some of his comers and finish in cutting the joints. The machine cots the 
mortise with a precision and accuracy which renders every joint pei^t 
There is also a machine working on the same principle, and coming under tiie 
same Burlcy patent, designed for box dovetailing, the first invention being 
adapted peculiarly to cabinet-work and drawers. The main advantages of 
the machine arc, that the operator can dovetail firom eighty to one hundred 
boxes in an hour, and without extraordinary exertion, and yet the joints will 
be perfectly strong and neat Hoops and nails in all kinds of boxes, however 
large, are dispensed with, and the packages for heavy goods are rendered 
quite as strong m if hooped with iron. All kinds of wood, whether dear or 
otherwise, are worked with equal facility. The advantages, therefore, of this 
machine in the manufacture of soap and candle-boxes, sugar-boxes, packages 
for dry goods, etc., can not be overrated. 

Waifs Lathe for cutting irregtUar forms. — Mr. P. H. Wait, of Badcersvilla^ 
N. J., has recently patented an improvement upon Blanchard^s weU-known 
turning lathe — ^the first automatic machine ever made which was capable of 
producing an exact copy of an irregular pattern. The frame of Mr. Waifs 
machine looks somewhat like a saw-horse, for it consists of four arms, croased 
and hung on a central shaft The upper ends of the arms are ftunished with 
revolving cutters, which bear against the stuff to be turned. The lower ends 
of the arms are made to embrace the pattern between them, being pressed up 
against it by means of springs. It should be observed that the firame does 
not revolve, but the arms move on the shaft, which serves as a pivot When 
the pattern is made to revolve, the lower ends of the arms follow its irreg- 
ularities, and thus correspondingly move the cutters to or fix>m tiie stuff to be 
turned. There are two sets of cutters, and consequently two copies of tiie" 
pattern are simultaneously turned. The chief advantages of this machine 
over Blanchard's and other lathes for turning irregular forms consist, first, in 
causmg the guide-arms or pattern-followers to embrace the pattern, so that- 
no matter how long and slender the pattern may be, it can never give way or' 
bend. Second, in producmg two copies of the pattern at once ; or, in other 
words, doubling the quantity of work produced without any additional com- 
plication of the machine. 

Wurth's Wood Laihe, — In this invention there are two sliding rests, one on 
each side of the stuff, which carry the cutting tools. The rests move slowly 
along the whole length of the machine, and, during their progress, are made 
to play in and out lateraDy, and so cause the cutters to act on the wood; 
tbi» lateral play of the rests is produced by means of goide-plates looatod on 
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tiie sides of the machine. The guide-plates are of the same length as the stuff 
to be turned. The pattern produced in the wood is governed wholly by the for- 
mation of the guide-plates ; the latter are so fixed as to be conveniently removed 
and others substituted. This is the only change required in the machine, to 
adapt it to the production of diflerent patterns of turning. In its working, all 
thjit the attendant does is simply to swing the sticks and turn on the power. 
We have seen some elegant specimens of fancy turning by this machine. A 
lad, we are told, can easily attend to two of thft lathes, and in one day do the 
labor of fifteen men working with fifteen hand-lathes. — Scieniific American. 

Improvement in Savnng Hoops. — Considerable difficulty, has been hitherto 
experienced in pole-hoop sawing machinery to retain an even thickness in the 
hoops — cut off, as they are, from long, tapering, crooked poles. An improve- 
ment by Messrs. Strange and Smith, of Taunton, Mass., accomplishes tliis 
operation with an uncommon degree of perfection and rapidity. Two upright 
saws are arranged, side by side, and against them the hoop-pole is fed, by 
means of rollers. One of the saws, and one set of the rollers, are placed in a 
yielding frame, which readily expands or contracts, according to the irreg- 
ularities of the pole. Two hoops, both of an even thickness, are cut by one 
passage of the stuff through the machine. 

Portable Boring Engine. — The apparatus, which forms the subject of this 
invention, by Thos. Goodsecm, of Providence, R. I., consists of a portable 
steam-engine, carrying one or more auger-stocks, either attached or geared 
with its main shaftj The cylinder of the engine receives steam from a boiler 
through a flexible pipe, which allows it to be carried about in the hands, and 
operated in different places at pleasure. The engine is also provided with 
a curious arrangement of sliding-pipes, whereby nearly the whole weight of 
the concern is supported by the pressure of the steam. In boring, therefore, 
the operator only requires to guide the augur by handles attached to the 
firame of the engine. If desirable, steam may be introduced, to cause the 
necessary pressure upon the tool. This is a singular unprovement, applica- 
ble, we are told, witli much useful effect in ship-building, and wherever large, 
amounts of boring are to be done. Experience proves that steam may be 
conveyed with perfect facility in flexible pipes, for short distances around a 
stationary boiler. — Scientific American. 

Improved Auger. — An improved auger, invented by J. "W. Hoagland of 
Jersey City, N. J., consists in having the cutting portion of the auger made 
separate Irom the screw, and combining the two parts by means of a dowel 
and a screw in dovetail form. The object of this improvement is to allow of 
the screw part of an auger, which endures for a very long time, to be used 
for any number of the cutting parts, so that the latter can be renewed when 
required, if broken or worn out. For ship-carpenters the invention is of great 
advantage. A series of stocks may be made and marked with the letters of 
the alpha^t. To each there may bo several sizes of bits marked and adapted 
to fit accurately, and thus the carpenter, if supplied with a proper number of 
auger stocks and bits, will be able without loss of time to bore for any size 
of treenail. He will thus lose no time, as he now fi^quently does, in search- 
ing for a now auger, or getting a broken one mended, if he should break his 
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bit against an iron bolt If he wishes to bore fiw new treenaiis of a diffianBt 
size from that which he has been using and boring for, he has but to nnsamr 
his bit and put on another of a different size on the same stock, to bofe a 
hole of a proper size. — Scieniific American, 

Improved Wood-Sawing Machine, — ^Mr. A. "Winter, <rf Bondoot^ N. T^ ha 
recently patented a wood-sawing machine for railroad or other purposes, » 
pable of sawmg more rapidly and with much less attendance than tttnal, nd 
delivering the sawed material at any point desired. The wood may be mjgtr 
rated in two or more places at the same time by simply mounting semil 
saws upon the shaft ; and one machine on this plan now in use on the fine 
of the Beading Rail-road in Pennsylvania has proved itself capable of sawing 
and throwing upon the pile a cord in four minutes. It may be driven bf 
either steam or horse-power, its principal peculiarity consisting in a series of beUs 
or endless chains, provided with suitable hooks which carry fiirward thestuda 
at a moderate rate, present them to the action of the rapidly-revolving oinsn- 
lar saw or saws, and then continue to carry them onward and drop them lA 
the point desired. The belts or chains may be of any length desired, and so 
arranged as to elevate the wood to any required degree, the labor of the at- 
tendants being reduced simply to that of laying on the wood. 

Machine for Savnng and Splitting Kindling Wood — ^This machine Ibr sawmg 
and splitting kindling wood, invented by J. A. Conover of New York, is coor 
structed as follows : — At the rear of the machine there is a circular saw which 
divides the sticks into suitable lengths, while at the front part there is a large 
splitting-ax, having four blades arranged at angles. These are attached to a 
vertical shaftj and move slowly up and down. Between the saw and the 
splitters there is a strong endless belt which receives the blocks of wood endi 
up, conveys them along toward the front tiU they come beneath the spUttem 
The stuff is here divided into kindling wood with great rapi<Uty, and &Ils 
down in a pQe at the base of the machine. The splitters have a very statdy 
sort of movement, and when they enter the wood seem like spades acting on 
the soil, handled by some monstrous giant We are informed that a man Is 
enabled to cut up and split fifteen cords of wood per day with one of these 
machines. — Scientific American. 

Straining Saws by Atmospheric Pressure. — Many attempts have been made 
to dispense with, and so save the power required to drive, the cumbersQaoBe 
sashes used in all saw-mills, by introducing an independent means of straiBing 
the saw-blade. In some instances steam has been employed ; in otiien, air 
cylinders have been placed at each end of the saw, to which pistons, traversing 
the cylinders, were attached. The cylinders were exhausted by means of «i 
air-pump employed for that special purpose, and the saws thus strained be- 
tween the pistons. In an improvement recently patented by Brown k, CSoffln 
of Texas, the straining is accomplished in a similar manner, except that so 
pump or extra gearing is involved. A flat valve, opening outwardly, isplacod 
in the bottom of each cylinder, which, by the alternate movement of its pis- 
ton, opens and closes, thus producing the required exhaust or discharge. "Bj 
this simple means the saw-blade is at all times kept evenly strained, bj a 
yielding, self-adjusting pressure, which prevents the possibiii^ of 
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eoonomises the motiYe power, and saves trouble on the part of the oper- 
ator. 

Ihvd Madimeryfor FsQing Trees, — ^In an arrangement patented by Thomas 
Durden of Montgomery, Alabama, no saw is used, the cutting being done by 
means of knives which project horizontally from an upright shaft. Rapid 
motion is communicated to this shaft by means of cogged gearing ; there is 
abo a connection between the gearing and a screw which feeds the cutters up 
toward the tree as &st as they enter ; the feeding parts are therefore self- 
operatmg. The frame of the machine rests on a four-wheeled truck, so that 
It may be conveyed about from place to place with fiunlity. The apparatus is 
finnly attached to the base of the tree by means of a pair of iron spurs ; a hole 
is bored, the spurs inserted, and then wedged. — Scientific American, 

Improved Boring Machine. — An improved boring machine recently patented 
by Messrs. Wyckoff k Morrison of Elmira, N. Y., consists of an auger, made, 
externally, in the form of a tube. The cutters are placed just within the 
periphery of the tube, at its lower end, so that when the latter is revolved a 
lK>l6 is bored and the auger enters the stuff, while the chips rise through its 
bolkyw faiterior. The outside of the tube is ftimished with a q>ural ledge or 
r, which assists the rise and discharge of the chips. It is said that nothing 
exceed the ftcility and accuracy wHh which pump logs are bored, and 
oCiier spedes of work accomplished by the use of this improvement 

• 
IMPROVED PLANE IRON. 

In this improvement, patented by Horace Harris, Ontario County, N. T., 
the cutting iron is placed inside of a thin metallic case, open at both ends. 
This case, with its cutter, is wedged into the plane in the common manner. 
The cutter ia moved up and down within the case by means of a set screw. 
The thickness of the shaving is adjusted with the utmost facility ; all that is 
required being amply to turn the screw. The improvement is cheap, simple, 
and applicable to ^e planes in common use. 

IMPROVED BENCH-HOOK. 

Boiofa-hook is the name given by carpenters to thelittlespur of iron against 
'•Idcfa tiiey place one end of the stuff they happen to be planing, to prevent 
tlw ame from dipping. Some carpenters drive in a nail at the head of their 
benohet, aad make it serve as a hook ; others use a hooked spike. In both 
mmm there is more or less trouble to lift the hook and set it to suit different 
kinds of work. ^ An improvement patented by A. Hotchkin, of Schenevus, 
H. T., consists of a snudl metallic frame, having in its center a pivoted 
tongue — ^like the tongue of a buckle ; the frame is let in and fastened flush 
with the bench. The tongue serves as the hook, and as it may be instantly 
elevated or depressed by the finger, it manifestly possesses much advantage 
over the common hoolra in point of convenience. The lower side of the 
tongae is notdied, like a rack, and there is a spring pawl to match the same. 
This part of the oontrivanod is to hdd the tongae firm in any desired position. 



116 ANNUAL OF gCIENTIIlO BISCOYJEBT. 



IMPROVEMENT IN ADJUSTING BLINDS. 

In an improved method of hanging and adjusting blinds, patented by Meavs. 
Sanger and Parker of Boston, the bhnds, instead of being bung on hinges and 
made to open and close in the ordinary manner, are divided into two pact! 
and caused -to slide up and down in the window-frames, like the oommoiL 
window-sashes. By means of a simple application of cords uid puUies, tha 
blinds thus arranged are moved from within the apartment, thereby obviatisg 
the inconvenience of opening the window for that purpose. The blinds csa- 
be made to disappear in the casement when not wanted for use. 

New Mode of Hanging Window-sash. — The following new method of H^^ng ing- 
window-sash has been patented by D. A. Dunzaek, of Salem, Mass. Tha 
window-frame or casing is coiistruc't^d in the usual manner for balanoed- 
sashes, viz., having boxes on each side of the frame. Within each box there 
is placed one weight, which has a pulley attached to one of its ends, around 
which pass3S a cord, which also passes over two other pulleys attached to 
each side of the frame at the center. One end of a cord is attached to the 
lower side of the lower sash, and the other end of it to the bottom of ^b& 
upper sash. It is thus that both sashes are connected together by one cord 
and one weight on each side. The weights move without any jarring w 
noise. By the common method of hanging sash, a window requiring weights 
of 18 lbs. can be operated by the new method with weights of 8 lbs., thus 
saving 10 lbs. of iron. This improvement deserves the attention of all house 
builders. 

IMPROVED FLOORING. 

A patent has been recently granted to Mr. Groebl, of Philadelphia^ fiwr a 
new kind of wood flooring or marquetry. Mr. Groebl's floors are composed 
of small pieces of wood which fit together like mosaic, and are firmly con* 
nected with each other by means of tongues and grooves extending all around 
the single pieces. The pieces can be cut on Mr. Groebl's machine of any 
shape, either straight-lined or curved, so as to form any variety of patterns 
from the simplest figures of squares or diamonds to the richest designs with 
borders and comer-pieces. The single pieces being made of wood of difierenl 
texture and color, a great variety in the general coloring of the floor cm be 
attained. They require to be waxed once or twice a month like similar fioon 
in use all over France and Germany; they are always clean and have a 
beautiful and graceful appearance, and are superior to carpets in maiaj re- 
spects; they are excellent for the warm season and are the best floor fiar 
dancing. The price is about the same as oil-doth or carpeting, and if maira- 
factured on a large scale they could probably be got up still cheaper. 

MACHINE FOR PEELING THE BASKET-WILLOW. 

'"'le cultivation of willows is a subject which has excited a good deal of 
on in this country for aniunber of years; and many ftrmen hasfe-HkA 
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it on a small acale^ and tbimd it very pfx>fitable; bat owing to the great 
amount of labor required at one time to peel them, while the bark is looee, it 
was found that there could be but few raised in this country, where labor is 
80 scarce and high, without there could be a power machine for peeling them. 
A madiine to acoon^lish this end has recently been invented by George J. 
Colby, of Jonesville, Vt The operation is simple, the willows being passed 
between two or three sets of India rubber rollers, one set of which has a 
▼ibraling motion, which rubs the bark ofif very effectually ; the others mainly 
separating the willows from the loose bark. The roUers being made of India 
mbber, there is no possible chance for the wUlows to be ii^jured, and it will 
adapt itself to all sizes, so that firom 20 to 30 rods can be passing through at 
fbe same time. With one horse, and two men to attend it, it will peel from 
one to two tons per day, while to do the same amount of work by hand it 
wonkl require 30 or 40 men and boys. — Scientific American, 

IMPBOVED MCTAL LATHE. 

In an improved lathe arranged by Mr. Nasmjrtb, of England, for turning 
east-iron pulleys for shafting, the slow motion for the mandrel is got by gear- 
ing down directly from an endless screw and a worm-wheel on the mandrel, 
tiie endless screw being driven by a belt from the shafting overhead, thus dis- 
pensing with the usual number of pulleys for reducing the speed of the shaft- 
ing. The pulleys to be turned are bored and keyed upon a mandrel, of which 
there are a number provided of various sizes ; the two centers of these man- 
drels being bushed with steel in a very ingenious manner. The slide-rest is 
made like an ordinary hand slide-rest, but the feed is given by a wheel and a 
T ratchet worked by a fine chain from a vibrating arm above, which is moved 
by a chain from an arm moved by a cam on the latho mandrel ; the chain can 
be hooked to any length, and so attached to the feed ratchet any where about 
thelatha. 

NEW METHOD OF ENGRAVING ON GLASS. 

One of the most ingenious devices recently invented is " Whipple's arrange- 
ment for engraving on glass." In this, the engraving to be transferred to the 
^ftwi, is first cut upon a steel roller or cylinder. If the glass sur&co to be or- 
namented is a cylindrical one, as a goblet, this goblet and steel cylinder are 
mounted side by side in a lathe on spindles geared together, and the two are 
allowed to revolve rapidly, pressing with moderate force upon each other. 
Fine emory is then applied to both surfaces, and those portions of the steel 
oyHnder wiiich are in relief^ by their continual pressing of the emery down 
upon the surface of the glass in the process of rotation, in a short time trans- 
fer in the most beautiful and perfect manner the whole device engraved upon 
the metal cylinder. The two rotating surfaces being accurately geared to- 
gether, it is obvious that the same points on the ciroumferenoe of each will 
aoenrately oorreqpond in each rotation. If the surfiice to be engraved is a 
plans^ tht slasl raUsr ravolves by sa arrsagemcat of tt^i^sn^ ^>* *'<^ •» 
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forward. In this way stone may be out in relief in an ea q niri te iy tna mdp 
ner, and work which has heretc^ore required hoars and days to aceoiB|iiahy 
may now be executed in a few minutes. 

RUGGLES'S BOTABY SHEABS FOB SHEET HBTAL. 

A new tool, known by the above designation, has been lately introduoed 
for cutting sheet metal, and which is made in sizes adapted to the thin tioMd 
sheets or to the half inch boiler plate. One straight and one drcotar 
cutter are employed, the latter being revolved and slowly moved forward by 
the aid of a belt acting on a pulley at one extremity of the machine. Tha 
knives or cutters of this machine are so set that their edges do not come oqok 
pletely into contact, but only sufficiently near to ensure the separatidn of tta 
sheet It is found in practice with the ordinary lever shears that the €nSk 
invariably precedes the point of absolute contact of the knives, while it fells 
behind the point where the latter begin to press upon the metaL All shears 
compel the particles to slide past each other in the act of separation, and it is 
found that the cohesion of the metal is destroyed as soon as it feirly com- 
mences thus to slide, so that an absolute contact of the cuttmg edges in 
Ruggles's shears would be worse than useless. In practice the edges are set 
at a distance equal to half the thickness of the metal to be cut, and the sheets 
are divided with a degree of accuracy and of smoothness unsurpassed by any 
system yet devised. 

IMPLEMENT FOE CUTTINO WIEB. 

An improved tool for outting wire has been invented by "Wm. Gpovot of 
Holyoke, Mass., Jr. It differs from the common knife-edged nippers only in 
the shape of its jaws. They are made round ; in other words they are complete 
disks of steel, with holes of different sizes through their surfaces^ for the 
reception of the wire to bo cut In its operation the handles are opened 
until a certain sized aperture in one of the disks comes in line with its equiv- 
alent opening in the other disk ; the wire is then passed through and clipped 
by compressing the handles. The ordinary nippers are apt to bend the wire 
in cutting; they also leave a rough burr on the ends of the pieces. But with 
Mr. Grover's improvement, wire may be very rapidly cut to any size or 
Icugth, without the least bending, and with perfect smoothness. — Sden^flc 
American. 

IMPEOVED SKATES. 

Two patents for improvements in skates have been patented during the 
past year, by N. C. Sanford, of Meriden, Conn. The object of these inventioiit 
is to give the skate elasticity so as to enable a person to skate with more 
ease. Small tabes are placed vertically within the stock of each skate. Li 
these tubes are placed india-robber springs oonneoted with knees secored to 
the runner, which is also thereby firmly attached to the stock, by wUbgii H 
(fivea wme spriag to tl)e foot^ aod ite qflft ia thanby iwUcid mm% mn^ - - 
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Tha aoooad patent embraces the diyiding of the skate, and connectiDg the 
two parts by a spring, and having the runner elastic, whereby the skate 
yields, and the bad^ part rises with the heel, when the weight of the body is 
thrown upon the ilront part of the skate. 

ENULS6ING AND REDUCING MAPS AND DESIGNS. 

James Kurdock, of London, lias taken out a patent for the purposes above- 
named. The invention consists in transforing a map or a design to a sheet 
of Judiarnibber in an unstretched state ; then stretching the material equally 
in all directions, by having it secured in an expanding screw frame. This 
pBOcess enlaiiges the map or design. To make a desigpi or a map smallor, it 
Is transferred to the Lidia-rubbor sheet when it is in a stretched state, which is 
afterwards aUowed to contract equally on all sides. 

PROTEAN FOUNTAIN PEN. 

The above designation has been given to a pen patented by Mr. N. A. 
Prince, of Brooklyn, N. Y. Protean is a word lately coined in Qreat Britain 
to designate one of the forms of hardened caoutchouc, from which matoriaJ, 
under Goodyear's patent, this pen, or ratlicr pen-holder, is manufactured. 
The handle is hollow throughout, and is filled with ink either by suction 
through the mouth or by the aid of a small piston, aflor which the top is 
tightly closed. The pen is attached in the usual way, but the ink-tubo or 
handle is continued underneath and bent upward so as to ifhut its open end 
against the under side of the pen near the point When pressed on the 
yBper a sufficient opening is made for air to enter. In tbis position ink con- 
stantly escapes, while air enters at intervals and rises to tho upper end of the 
handle. A small s^Hing of protean fixed within tho tube continually presses 
against the pen to serve as a conductor and prevent tho possibility of tiie ink 
being driven back, whOe provision is made by suitable cavities near tho base 
to catch any reflowing ink fix)m tho point, when tho position of t)jo pen is 
accidentally reversed, and prevent it torn soiling the fingers of the operator. 

IMPROVEMENTS IN LAMPS, 

An improved entry lamp hx4S been recently patented by Chas. W. Felt of 
Salam, Mass., the object of which is to effect a saving in light-producing 
material — gas, oil, or other burning fluid, used in bmps placed in entries of 
buildings (or situations where light is needed at short intervals), by reducing 
the light to the minimum burning point when it is not needed. The con- 
struction is as follows: the lamp is placed in a socket of a small metal plate, 
which plate is secured by screws to any wooden fastenings in the entry. 
The widk tube of the lamp has a small outer tube, which is capable of sliding 
up and down on it When it is slid down, a greater portion of the wkk will 
ba ftTpoaid to the air, consequently the lamp will give mr >& it ia 

iiifad%vKyi9a]lp9rtioa9f thfwiokiif « 
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Toeblc. Wben a pejwii i^ntors tba hall or end? vhen tliis lamp ia pbci^ 
the door, as it is openwl, m mode to slide down the outer wick tabe, so m lo 
give greater light thou, and bj oloetng and opeoing the door ftgain. tba tdh» 
will be moved up to aliield the wiok, so as to save oil or fluid when aM 
liglil ia not required. This principle of oparation covers gao lielit". "id tbam 
obtained from buniiut; Ijiiida of aaj kind. The Mnio operatiun applied to* 
fork on tlic cock of a gas pipe, will bo operate it as to give a bright aai tbtbk 
light by opening and duEing an entiy or hall door. 

IMl-IiOTED BASIN 8T0P<!0CB. 
In citv dwell iog-hraLstii, wlioro water is convej-ed through t 
to pipe!), it ia upiuil to I'urni.sti the wash basins with atop-rock! 
oTwIiich are holloiv. and m arranged that when you pull the handle k 
the water di^^hargi^s Ihmugh it into the basin, and when ja\i push 
the liquid ceases to flew. These Btop-oocks, althoo^ oraamantal and avMd; ^ 
ingly convenient, possoas, neTDrOielesB, BOtno de&cta. An tDventiiHi tjlt^ 
Eling of New York City, prevents the possibility of a careless overflow, li|' 
atranging a self-acting sprinR williin Ihe atop-cwW. in 5uch u maoncr that Ihti 
water will run so long as you hold the handlo in proper poaition [ bat the 
moment you kt go, it liics back, and the water stops. 

IIRAMULE'S AUTOMATIC GRAIN SCALE. 

In thixselfniHingscnle. atrough-sbapCKlbos, divided into two compartnimtl 
by a partition niiiaing lengthwise, rei^ivcs tbo grain from a rcfurroir planed 
above. Tlic box rests on a weiplung apparutua ; the grain falls in a steady 
stream, ^\'\n■a a .'•uCiiticnt qu.intit)- to balance the scilcs lias fallcQ into the 
box; the tatliT catita over a little and shuts the spout, thus stoppiog off tb« 
grain; at tlio aame moment a valvo in the bottom of the box opens and Ih* 
gntin therein slips out, weighed and measured, into a bag ; the box then ti[a 
hack again, ojions the spout, and rcei'ivcs a ne.w loi.d. 

The wIidIc iipiiaratiis includes in Ciot an elevator to continually cnny up tho 
grain to a resorvoir or bin, oa well as the measuring apparatus for letting it 
doHTi. Thf llrsl pron-ast, the elevating, Tcqumis aleara power; but tba latttf, 
the measuring, iJoes not. the whole movement being cflectcii in this case b;ttit 
gravity of llie descending grain. This machine weiglis off Ibe grain, indicMijit : 
the amount by a dial, and nwy hesct to weigh any desired number of bnahel^ ■ 
stopping itself when the number is completed. The whole affair is extromely 
Eimph?, containing no delicate members c:cccpt in the scale-beam when tlN . 
wdght is indieal.'d. The qn intily n-eighed at each draA Ls three bushels, anil 
five drafts are taken pi;r miiinte. so thai it ia praclienblc to weigh off with ac- 
curacy nine hundred basiicis per hour. The ptnnl wherein this scale diDol 
Irom all other attempts by tlie aame and other inventors is in checking Oa 
flow of grain beforu llie weight is comjilotod. It has hL>en fovmd that a bigs ! 
stream of grain rushing with rapidity into any scale, exerts a considcTaU* ftn>--l 
by its jDOOHyiluin in ailditioo to its gravity, and it ia dlQicult ti ' ~ 
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h btSimtco. The* present scale rcMirec tho grain in a Inr^ 
« pnlpn mi^t UnrarlyatUlnvtl. (heu by cliHlug the ptincipkl 
inla DOd roopiviag a tnunll sircaai flutilioi tho o[)cndoD with all Uio tuceij* 
dednrf. 

FIl^-UAKQia BY HACHlITEItY. 

For the loM 20 jcara skilled mccbanica have exerted all tlieir ii 

iit trviug Id discorer Br process of manuftictuTiDg &1l>s, so ua lo lc^«en tl 

r.f nnHluctioa. Some firms in Sbefflcld and elsewlitre are said lo burs epeot 

' Nnt-a ill eip«riiDetiiiDg, in the hopo of attaining thU t^d, and liave aUll 

'.. A murbine, which has proved miccessfol, haa rcnendy beon iaTenled 

. lit. 'Rofe, orGlasgoir, Scotland. Tlie merit ot tbo inventloo will ba beat 
uu>kr«tood by the genera] public, wben it isBtsled that by its agenoy BlesMn 
b« fitiack, and tbat la a superior manuer, willi on advantngo in labor alans 
of ol least 200 per c«nC over the old proceee of Land-striking. A skilled flle- 
djtttf win strike b; the hand somewhere about twenty common 40 indi Bat 
bastard IUe« in a day. One of Mr. Ross's machines, under the dire<?tian ofa bojr, 
win B(r3ni siiij Sles in tbe same amount of lime. The macidne is sa simpla 
too, tlul oQ uniidtiated boy can in a few honra be instructed to attend it. A 
odft-horK steam-power U capable of driving sax of these machines, and with 
•ome practice, a bd might be able to atteod two of them, for thej possea tha 
Mtrlbale of slopping of thomselvea when a certain portion of work has beon 
ootnplelML A cODipBmUvo glance at tbe hand-made and machino.«troak Die 
at once allows the si|perii>rity of th<^ latter, oven were tlio other advontagea 
altcfctber kept out of view. Flat bastard or equahng filaa, common and 
tapered, are those moat in use, and are the kind which Mr. Ross's iavcntian has 
bJen mostly hitherto oogaged in produdng; but the machine caa be modiHed 
to alrike roiinds and all the other variety of llkfl. Aa waa la be anticipated, 
tlxl machine-made flli» have already Ibuud their way extensively into vae, 
alfliough only a few monlbs have expired since tlie prooeis otmonulkctiirs wia 
begaxi.—yurai BrUieh Hail 



^^^■hmtp recently iDveoted by Ur. S. D. Carpenter, of Wiscon^ Is wortliy 
^^^^■Mlttoil frofo die vniphaty and at the same time ^gularity of its ni> 
^Hflha fewnen of its parts, its small cost of oonstnictioe, its economy of 
qtoea, And evident dnrability. The whole pomp consists of a metallic case, in 
wbfcdi Is iaeloeod a vortical shaft with a nearly bemisplinical nass of metal 
at Ita lowiir extremity, and a vibrating or oBcillatiDg lather. Wheo unpelled 
by a omtiauauii power, as in filling up tanks at nul-road statiaiu, the shaft 
may bs sofvly driven with considerable velocity, and tlie pump may be con- 
•tdend tolorably perfect without the aid of any packing. It is questionable 
wMbw the rotary motion Is easier than tbo reciprocating Ibr pumps worked 
by hand, bat where power is employed Ibr the raising of oonsiderBbIa quult 
tfa^ tt« lnrntSoQ of this pump rendiirs It unneceBBru|Uy|U7iinp(^tta la 
eouit (ha roury motion nf tha shaft Intft W 
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The pump for general purpoaea ia miuialhcturod eDliivl? of CMt-iRtti tbt 
Utwev portion or the cnsu ia spheruvl, and is cloetly fitted by tba qifaaial 
udo or a oasting aX tlio Toot of the Hbaft, irhich ihaft, in this caoe, is tmtmi 
to be vcrlical. Tliii< uisling is ncaii; n IioiDispberp, the top being somMriWt 
conicnl instead of fjut — tbo general form of Ihe casting approximaliiig to OM 
of a boy's )=plnniDg-lop inverted. Imagine tbis nearly hotntepbcrles] awH 
g.tn'cd nearit' in two by a vertical cut commencing at the apex, aiul iraxl ia 
tiic opening tlius mode n semi-cJreulaT disk of metal, Etraiglit aide ttppcrmoK. 
Tbis disk will irprpscnt tba feather alluded to. Lay a Hat cover apon Ita 
point of the eono nnd incUne it until it beaia lair upon tbe inclined ear&atd 
the cone. TiiJ8 cover will represent the Hal side of the nearly sphetioJ c«^ 
and a rude niudel of (.'iirpenter's pump will bo the result On TevolTin( llie 
iDtGroa] mass by tlie lud of a shaft continued upward from the point of tts 
cone aud pa.'jsiiig out ubllquelj Uirougb a Btufflog-box in ttie fiU aide offtt 
case, the fonlhcr will os(.*Lllate so as always to bear with its stn^^t «c^ 
against tlie tlat aide of llie case. A. screw at the base aUowa of drir&W If 
the wbote sh.-U). and with it the aeOot of a sphere described^ to i iiiinnnj^" 
fbr any wear of its upper surfooes; and m this dririDg upward of the inC^br 
work would increase ibo space Ijelow and makoalcali at tliat point, provision 
is made fiir preventing this by a very BJiriyle modification of the form of lh» 
parts whiih inautos a tight joint at the large)!t pnrt of the pump in sll case* ; 
and lo prevent .iny How of water through the slot in wWch the foatber acts, 
the slot or split is not made continuously across, but is interrupted in the 
middle by a solid partition, and a triungulor portion is eut from the fi^fttbei to 
com'3|)ond thereto and allow of ila free vihrntinR niotiim. 

Griiy's Iiii}>TOi:ed Pump. — la tliis pump, inventtd by S. il. Gray, of Bridge- 
port, Conn., two pistons are employed in one eyhnikT, both opi;ra(ed by oM 
handle or lever. Tlie improvement connfeta in a novel mean» of opeating 
the pistons. A shaft passes transversely through the ountiir of the puinf- 
barrel, within which, on llio ahalV a cogge'l pinl«n'Whecl ia placed. Jit 
pislon-rods have tcetb on them like a ra<'k, and pear with the pinion. Ontai* 
of tlic pumpi and ntlBClied lo one end of the shaft, tliere m a handle or lefK 
by working which back and forth, tlie pistons are operated. No pistaond, 
it will be noted, is seen on the outside, since all the moving porta, excepi die 
lever, are confined inside of the pump. By the use of thin invention nm 
Mparate slream.^ of water can be discliargert, if deairod. or a sinalc eontinnoiB 
one. Il is, in elU'Ct. the combinatiun of two ol the ordinary pumps into ent 
apparatas, at a coet which exceeds only by a trifle the expense of the singit 
pump. The prominent advantages are, doubling the capacity, and tberelin 
ths utility, without moch incivasitig the cost. — Scitntijic AmerKon. 

Bit O AD-CAST MASUJSE IlISTUlliUTER. 

The object of tliis invention, wbiob has received a prize from ttw Rojil 
Agricultural Society of England, is to distribute regularly al) kinds of utont 
and irtiflcial manurea, even the most difBcult ones uMd u 
«DoA M njfrala of aodo, saJt, g;u>no, and loot The mima 
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the box bj means of a btfrel of noyel constroctioii, conaiBting of a shaft fitted 
with prongSi which carry over the manure, and in doing so, comes m contact 
with a series of scrapers which rise with and clean the barrel as it rotates, 
without the aid of brushes, sweepers, or any other perishable material, from 
whence it passes down the shoot or conductor, and is evenly distributed aJ 
over the surfiuse, or in three or more rows. The shoots or conductors are 
ftsniflbed with wire rods, fixed in alternate lines, giving tliem the effect of a 
sieve^ whereby the manure is separated and pulverized as it falls. 

WILSON'S IMPROVED WHEEL-BABKOW. 

In this improved wheel-barrow (an English invention) the wheel or "tnm- 
dle** is placed under, and is recessed into the bottom of the barrow, the inter- 
nal projection being covered over by a piece of curved sheet-iron, boxml in 
w^ fflde-pieces. With this position of the wheel the weight of the oontaiLed 
load is thrown upon the wheel instead of being carried between the hand artd 
the wheel, as in the common barrow, thus relieving the laborer's arms. Tho 
ffjTilring of the body over the wheel also brings the weight nearer to the 
ground and dimizushes the working oscillation. Tlie handles are attached 
quite separately from the body, and tliey are set on at a considerable angle so 
as to re<luce the lift in wheeling. Where nicety is required in wheeling, as 
In going over a plank, a brass knob is set on the top of the front board, at 
the middle, so as to be directly in the line of the wheel and serve as a guide ; 
and to prevent the dirt from clogging the wheel-cover, a scraper is attached 
behind the wheel. • 

IMPBOYEMENTS IN EARTH-BORING MACHINERY. 

At a reoent meeting of the London Society of Arts, Mr. Colin Mather read 
tk paper on "Earth-Boring Machinery," and some recent improvements 
effected in the same. Among the various sjrstems which have been adopted, 
one well-known method of boring, is to attach a chisel to a series of rods 
wfaidi ass suspended fVom the end of a spring-pole. When the debris has 
fOTiiBTilatiMi so as to obstruct the progress of the chisel, the rods are with- 
drawn by means of a whidlass, each one being separately unscrewed as it is 
wound up. A tubular instrument of sliect-iron, odled a shell, usually from 
3 to 4 feet long, and something less in diameter than the size of the hole, 
with a dack at the bottom, is then substituted for the chisel, and the rods 
mn screwed together again and lowered. Another method generally resorted 
to^ when the weight of the rods is so great as to overcome the elasticity of 
the spring-pole, is that in which a rope is substituted for the rods, the im- 
pulsive motion being obtained by coiling the rope several times round a 
windlass, and then suddenly slacking it A third method is that invented by 
M. Fauvelle. This apparatus consists of wrought-iron tubes, screwed end to 
•nd, the lower one being armed with a cutting tool somewhat larger in 
diameter than the tubes, so as to leave an annuhtf space around them, up 
;Whkih the water and excavated material are forced, by means of a oolmnn of 
•■il down the tnhse by a ioroe-pamr 
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HaTlng thus brie^r deKoibed mom oT^ msliiodi la pmmA vm, ttt 
author next proceeded to explain a madiiiie he kad invotod, ia vUcli 9m 
oonstraction of the boring-head and the riieU-pumpy and liie mode of aoqpidBg 
the percussive motion, constitute the chief noveltSea. The borings-head oob- 
sists of a wTought-iron bar about 8 fiwt long, upon the lower part oC wluohii 
fitted a blodE of oast^ron, in which the chisels^ at ootten^ are flmil^ 
Above tiie chisels an iron casting is fixed to the bar, by which tiia 
head is kept steady and perpendicular in -ihe hole. A meohan&oal 
ment is provided, by which the boring-head is compelled to moro ranad 9^ 
part of a revolution at each strdca The shell-pamp ia a cylinder of caaMraa, 
to the top of which is attached a wrought-iron guide. The qylinder ia fibbed 
with a bucket similar to that of a common lifiing^pamp, with an Indift-rabbeR 
Yalve. At the bottom of the cylinder is a dack, which also acta on liie mtm 
principle as that of a common lifting-pump, but it is slightly modlfled to iB| 
the particular purpose to which it is here implied. The bottoqi clack ii Mf 
Ihstoned to the cylinder, but works in a fi*ame attached to a rod idiidi paMi 
through the bucket, and through a wrought-iron guide at tiie top of the a^Saff- 
der. The percussive motion is produced by means of a steam-oylhider,. whi^ 
18 fitted with a piston of 15 inches diameter, having a rod of cast-iron f indiM 
square, branching off to a fork, in which is a pulley of about 3 ibet In diaiBa;> 
ter, of sufficient breadth for the rope to pass over, and with fiangei to loaep ^ 
In its place. As the boring-head and piston wiU both fitU by tiieir owA 
weight, when the steam is shut OJB^ and the exhaust valves opened, tfae fltenai 
is admitted only at the bottom of the c^uider. The exhaust port is a |nt 
in^es higher than the steam port, so that there is always an elasUo cnihiQli 
of steam of that thickness for the piston to &11 upon. The Talves an 
opened and shut by a self-acting motion derived {torn the action of tiie piston 
itself: 

The following &cts, obtained firom the use of the machine^ in boria^ tn.^ 
new red sand-stone at Manchester, show its actual performance. Hie borioi^ 
head is lowered at the rate of 600 feet a mhiuto ; the percoaslfa BwHoa ii 
performed at the rote of 24 blows a ndnute, and, b^ng continued ten nunafte^ 
the cutters in that time penetrate 6 to 6 inches ; it is then wound xx^ ait 809 
feet a minute. The edieU-pump is then lowered at the rate of 6Q0 flwt a 
nimute, the pumping continued for one minute and a hal^ and, being fimijij), 
the pump is wound up at 300 feet a minute. It is then ftmptin<\ aa^tl^ 
operation r^)eated, which can be acoomidished three times in ton Mhintn i ft 
tiie depth of 200 feet The whde of one operation hi the deqpeniBg of 4^ 
hole 6 to 6 inches, and deansmg it of debris, ready for the xofnlting cnttovi 
or boring*head being again mtroduced,*is seen to oooopy an interval of twap^ 
minutes only. Tfie value of these fisusts will be beet shown bj ooaqftsdag 
item with tiie resulte ^7 the old method. At Highgote^ l^e boring baa oo* 
oupied two years in oM^ining a depth of 680 feet from the bottom of a wflU 
500 feet deep fiK»n the ta&ce. Their progress at pment is at the lato of 6 
hiches per week, wwki^^^^t and day. At Warwidc, tiiirteen montla 
were occupied hi boring 400 n^ through red mail; at Saltaira^ two ymm 
in going 80 yards. By the new maoidna) tlie work aft H3fligat» OmM JHp 



MECHANICS AND USEPOL AKTS. 

been dome In 33 days, that in 'Warwick in 20 days, and that at Saltaire, to 
sappl}' tba work-people witb driiikiiig''water, in 2'i daya. 

IMPBOVKMKNTS IN WRENCHES, VICKB, BTC. 
E^f-A^usting ScraihWrenih. — The distmctiTs feature of an improrod 
BweiT'WTBQcli reeenti J patented by Mr. A. Hotchkias of Sliaron VaUey, Conn., 
coossta in tbe extreme facility with which it is adapted to tUfforent sized 
bolts nod nnts ; the movaniBnt being accomplished with ease by pressingwitll 
Ihe tiimnb npon a projecttoQ on the movable portion of the wrench. The bar 
is hollowed od the front side, and anaed with ctobb grooves wliich (faDBfoTlD 
it in lact into a portion of a nut A loose hoUow screw, or lather a threaded 
Oiimbte, is atbiched lo the movable jaw and Sta accurately into the groovea 
described, beii^ pressed into contact by a conceslcd spnng. The strain on 
the wrench when applied to nee tends to force the aerew into still closer con- 
tact with tbe grooves, so that all possibility of slipping is avoided, while at 
any loiimotit a gentle pressure on the projection misaa ibe screw out of COD- 
bct oud ullowa of its being shitted, irgrcatar accuracy of adjustment should 
be rei^iiired, it is obtuned by revolving the screw or threaded thimble. The 
moTSible jaw is of malleable iron. The hollow screw is fitted on a nicely- 
turned prqjectiou on the jaw. The bar is of wrought-iron, forged in one piece 
and case-hajijened ; the whole constituting one of tho strongest as well as 



Impmvei IfivswA. — A novel device for a vrronch haa been patented by 
Alden Graham of Boxbury, Mass. Two Dearly straight pieces of steel are 
attached, by pivots through their centers, to the end of a Euitoble hattdle, and 
Ibrm the jaws by which the nut to be turned is seized. The jawa are placed 
at right angltis to tbe handle, and nro hung in a slot in the lutter. The biu^ 
of the jawa are fnmiahed with screw threads, and are endreled hy a corre- 
Bpooiiing screw ring, by turning which the ends of the jaws may be opened or 
closed at pleasure, and thus adjusted Xa suit any size of nut. There ia a 
ratchet arrangement which permits the turning of the nut without removal of 
the wrench after the jawa have been adjusted. 

Improved JUadtiae Fuach. — An improved attachment for a mnchins punch 
Wat egchiblted at the Fair of the American Institute. It consists la a alight 
handle tar stopping, or rather for atarljng the motion. The tog^e-levera 
which worlc the punch nro of such length that a wedge-like piece is required 
to interpose between them and the head of the punch, in order to render the 
movsment effective. A small hand-lever controls tbia wedge, keeping it con- 
Etsntly withdrawn except when touched by the operator. The result ia that 
. the workman takes as much time as he pleases in adjusting the metal to be 
punched, instead of placing it hurriedly and often imperfectly, as in the old 

Impmned Vice. — A patent for an improved vice has recently been issued to 
R. W. Davis of Yellow Springs, Ohio, in tlio oonstruetion of which the mov- 
able jaw ia fiirniihed, near its base, with a guide-picco, which passes through a 
fllot in the fined jaw; the latter acta also as a guide, which passes through tbe 
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movable jaw. Betn-tpn und attaclied to these guide-^rieoee are & poir of onm 
Icvcr^ or coonccting rods, no pivoled and arrangud tbut when the &:rew wliiEb 
operattis tUe vico U luraoil, Ihe movable jaw will alwnjs retain a poejtion «t- 
nclly peqipnditiilar tu lluii of the llxi'd jaw. AU mechiuiics know Iba ini- 
portance of keeping the livo jnira thus in agreenienL II allows oflnnerhcild 
to be taken ou any aubslaii™ placed between, relieves the screw of fKction, 
and prevents the ti'sdoniy dfthe vice to became weakened or soon to vtei 
out Tbere aro seveml different kinds of vices amuiged with a view lo k- 
oomplish the nliove purposes. The invention of Mr, Davis 'a intended to be 
considerably cheaper in construction, and, if possible, mora ePTective in Ht 
operations (ban any nf Ihem, Only one screw is employed and no not is re- 
quired to be £unk in the m^jvable jaw. 

1 III' ROVED DOOH-LOCK, 
At the recent Fair nf llic American Institnte Mr. W. H. Baiter otS. T. 
exhibited an improved duor-lodc, combining the salbty of b buifc-lMk wBh 
theainiplieity ofakdnh^tring. It opens from the inside by a simple poll on 
the knob without i^trniniLig or soiling; the most delicate kid. On the street 
Bide the key-hole ia a narrow slit hardly iar^ enou^li to admit a fine wire, 
and the key is n small plate of tliiti mvtal thrust in directly without tuminy. 
The cml of the key is iiliajied into rectnnfrular notches of unequal depth, and 
presses n[)on six or more tuniblers, each of which mu^t bo depressed to a 
certain depth bcrorc " the liolt" will move. Striclly siioaking. no bolt is em- 
ployed in this tick, the fiLsteoinn being nuide by a strong hori7/>ntal wheel of 
Bmall diainelnr, containing a large Kivity, which cmbniccB n corresponding 
fixture in the door-fiume nnd holds nn to it firmly. It is called the rotiuj 
lock, and n)ipc;irs the stroncest, the ninst c;isily oticrnlod with a key, and tiis 

The key is about tlio ?ii;e and tliiL'loics.s of a two-sliillijig piece. — A^ reri 
liUiune. 

IMPKOTEP Bni^K MACMISE. 

At tlie Fair of tlie Royal Agricultural Society at Carlisle, England, & brick 
macliinc iiivulving some new principles was exhibited by Messrs. Porter t Ca 
This machine, which was capable of turning out IS,DDD bricks per hour, effeiA 
the two [Sroi'osBes of grinding and molding Hie cUy iimultaneonsly. Vx 
grinding mill k Iiori7.ontal, having two sliaU-^ on which are placed two cjlm- 
ders, with a series of knivoH cn»t on each. It is fed with tempered cby, wludi 
it thoroughly cumminglcs and propeU by means of the aphiy given by tbe 
knives to the rnUers, whicli are suiiplIcU through a chamber at the end of the 
mill Tlici-e rollers force the cLiy tliroiigh a die of hard wood or gun metal 
of suilalilc dimensions lo form the sides of the bricks As tlic clay ia thus 
propelled in :i solid ami comistcnl liody, it moves iqwu small rollers until it 
comes within range ofthe cutting apparatus, which is a coulrivance of si 
wires ultachcd to a frame aliiting uiHjn friction rollers. Tliis (ramo ii moved 
eiuldcaljr backnrati and forward by the hand, acparatuig the cl»y into five 
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weU-forxned bddn at each stroke. The bndcs are cot in the direction of their 
bed, so that the four sideB are preserred smooth, while the top and bottom 
are slightly roughened, an eJQTect which, with the perforation of the center, 
■ecores the proper adhesion of the mortar, and consequent safety in building. 

STRENGTH OF GUTTA PEBCHA TUBING. 

Some interesting experiments recently made in Boston show an almost in- 
credible strength in gutta percha tubing and its value above other materials 
fiyr water-inpes, etc., where power to resist great pressure is required. A pipe 
half an inch inside diameter stood 370 lbs. to the square inch, and burst at 390; 
a five e^ths inch pipe (the kind made for service pipes for the Boston water 
works) stood till 680 lbs. of pressure to the square inch was applied ; but a 
<Iiiarter inch pipe, made for soda fountains, stood uninjured the gpreat pressure 
of 1,000 to the square inch 1 

DfPBOYEMENT IN THE CONSTRTJCnON OP WINDLASSES. 

In the operation of almost every species of ships* windlasses or winches, it 
is necessary to apply the rope to be heaved at right angles to the barrel of 
Hie windlass ; otherwise the rope would not wind easy or even. For this 
jporpose temporary guide-posts or pulley-blocks are usually rigg^ which, of 
coarse, are more or lees inconvenient, troublesome, and in the end expensive 
An invention by "W. N. Gesner of Fair Haven, Ct., provides a frame of iron 
or other material, which is attached to the ends of the windlass shaft, just like 
the bail of a kettle on a large scale. The guide-block is attached to the center 
of the flume. The latter, it is apparent, will always be on hand when wanted, 
and never in the way at other times, for it can be thrown up or turned down 
ftr use instantly, at pleasure. 

IMPBOVEMENTS IN THE ItfANUFACTUBE OF HATS. 

In the ordinary manufacture of hat bodies, several different kinds and qual- 
ttiea of flzr stufb are used, the deorcd proportions of each being weighed by 
ibe hand, and then carried to a machine, where the fibers are loosened, 
cbiBied, and Hioroughly mixed together. At this stage of the process the 
' iQiterial is removed and dealt out, by hand weight, into small quantities, Just 
inlBcieDt for shigle hat bodies. Each quantity is now separately passed 
illfoagb another machine, where the mixing and cleaning operation is com- 
pteted, and the stuff thrown by blast upon the hat former. In a machine in- 
ivnted by Keesrs Annesen, Pedereen, and Rccs, of New York, the roechan- 
Ikn is 80 arranged as to receive the raw material at one end, and deliver it at 
the other ready made up into perfect unfelted hat bodies ; all the various 
operatioDS of selecting the desired qualities of each kind of stuff, mixing, dean- 
fn^ and weigliing off the proper amount for eadi body, being done in the 
vudiine, without being touched by hand fit>m first to last It would 
dtawings in order to convey a dear idea of the various pastak Ts^^ 
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!■ out of iogmuitj and icripnrtaDre. The quality of vjrk it tunu ontJ^aril 
to bo better than that d' lut- by the anlia«i7 pnMOH. — Scicniijk JmariMik 

rsiI'KOVED (XOCK ESCAPKSTEXT. 

An improvpii pscapemi-nt. pajonted by E. K. BeysoSilB, of Now York; Citj. 
ia m'ire iioniiularly dEfd^ncd Gir docks sad other tiiiie-keepers, wbkJi are is- 
tended tu run a long liaie without wiadiog; on account oT ita rwj dew 
nwivi-Mjent it id pariipulariT Buited to year cloolta. It mniiats in an mo^ 
ineiil li-vi^r, wlitwe jioiiit w'irka in a spiral gioore or screw thread, in or npui 
till.- Hlall' lit tlic bal;ijict ; the latter is arratiged peipcudiouWif to tlte artxHl 
ortbuk'i'cranit encapBinent wheeL It is a verf ingpnioua but wmple imprar^ 
mcnt, addiiij; but very liille 1* the eipcuea of a tima-piw*. aHbougb greatij 
iDcrcuHitiK iu con^'erjienc^. Apjdiod to a eoaunon oue^iH}- dock, tha latlft 
will run a vrr^'k without winding ; wbile an ngbt-day piece will onlf reqoiia 
to be wiutid oner- u siriDlli. Yi>Bi docks, wa are told, can be produced nitk 
Wjuul r^u'JIity. — S-ier.'i'iiir ATneriam. 4^B i 

IMl'ROVEMESTS IS MCSTCAL IXSTRCIIE.NTS. 

Impmvtd Pianoforte Aclioa. — In all pianofjrto movements, one of the meat 
Important requisites ia sufh an orraDgement and connection of Ihe keys with 
the hammers aa will permit an easy and perfiicl repetition of the same me. 
An invention recently patented by Mr. Jolin S. Mcrlut of New York, de- 
signed to efled most perfectly this desired end, consists in tlio peculiar appli- 
cation of a lever lo iJie jaek, in comliination with a, bluek attached to Uia 
bamiDOr, whereby, allcr tlio hammer caeapcs, it ia eauglit at a short diataoce 
below the string, aud held in rcadiucss for a freo and rapid repeat ; whttf>Bby 
also, tho return of the point of the jack into the notch of the hammer butt ii 
facililated. 

Wind R'.giiiabir for Organ Pipes. — In dmrcli, and other orRana, the throats 
or lower parts of tho niusae-pipei re«t on a lioi called an air-chest, inlo whkh 
the air from tho bellows lin-t Hows. Holes are made through tlia ftir-cbest, 
and uiio them the pipes arc placed to receive wind. The tone uf each pip* is 
■et or tuned by altermg the size of ila tliroaL If tlio sound is too lav, tbe 
throat ia jammed together a little with a hammer^ if too shrill, it is enlarged 
with a maudrel. An invention, recently patented by Daniel George, of Naza- 
reth, Pa., eonaiats iu simply pLicing a common stop-ixick in the throat oTwtfh 
tube — au impruvement which permits llie tuning of the pipes with tbe ntmcA 
coBveuieuco aud perfection. 

Dri'jgs'a Improved Pianoe. — Mr. .S. D. Driggs, of Sew York, who has occo- 
pied himself many year.i in conaiderin;:; tlie stnictiirc and capabihties of the 
pianoforte, dainia to have ma<le aovcral iuiiirovumvuUs, as follows : 

1 Tu have arraiigcil the strings so as to secure a tone dear of bannonic 
vanisliings, and ln.'nce purer. 

2, To have added an alla'Jiinent—m this «iEe metallic forks — which, autgeel 
to Lbe action of a third pedd, affords a new and agreeable sound. This ii wit 
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m oooliBiied somid, but short and crisp, like a nrasicaMxa, and capable of 
being mixed with the ordinary tone. It has been played upon at a coooert 
and much admired, the pieces being encored. 

3. By a certain disposition of the strings, Mr. Driggs enables the two 
strings, giving to each one note, and tuned accordingly in unison, to 'be tuned 
together by a single and easy turn of the tuning-fork. This is certainly a 
girest improvement It lessens the labor of tuning the piano^ and secures a 
more complete accordance in the hands of most tuners. It must take the 
plaoe of the old piano in use. — New York Trtbtuie. 

s 

MISCELULNTIOUS INTENTIONS. 

OmamenUng Wood, — ^Thomas Chiyton, of Oldham, England, has obtained a 
patent for transferring the designs of graining on choice wood, such as mahog- 
any, rosewood, yew, etc, fh)m engraved metallic heated rollers, or fiat sar- 
iKsea, to the surfaces of common woods, such as pine, whereby a dose imita- 
tation of choice and expensive woods is produced. 

Mdrbieizing the Surface of Slone. — Mr. J. CUudot, of Paris, has recently ob- 
tained a patent for covering the surfiice of common stone or plaster of Paris 
figures with a coating of marble, as follows : — He lays upon the suriace of the 
atone successive coats of milk of lime, allowing each to dry before the other is 
pot on. When tljese coats have attained to a proper thidcneas; he smooths 
them down and polishes them until the suriace resembles marblo in brilliancy. 
CSarbonic add is then implied upon the outer sur&oes, when it becomes real 
naible. The mOk of lime may be cdored so as to produce the exact appear- 
aaoe of variegated marble. 

Anungement for Washing Windows, — ^A useful and novd arrangement for 
waiting windows has been invented by G. A. Mcacham, of N. Y. It is per- 
haps the first attempt to reduce to an exac( sdence the prindples of this 
doppy, sploshy, and intrinsically hateful operation. An oil-cloUi protection is 
•faretdied on an extensible trdXD» across the window-sill, to catch the drippings, 
and a sponge filled with dean water is applied by a pole to every portion 
of the g^aas aurfaoe. The q>ongo is kept wet by a small hose-pipe of India 
robber, wfaidi leads up to a pail previously suspended at a higher level, and 
Ihe operation is completed by removing the sponge and allowing the water to 
flow fhrongh a nose and rinse off the last remaining particles. 

f^reein^ Canal Boats from Water. — An invention of William Loughridge, of 
Weverfeon, Md., has for its object the discharge of the leakage from canal 
boats and other vessels without the employment of pumps. It consists in the 
peculiar arrangement of a float in the interior of the vessel combined witli a 
tabe opefatmg on the syphon principle, by which the discharge is rendered 
•ntomatio^ and the vessel freed from its leakage at all times, ^thout the as- 
gjstjuioe of the crew, rendering examinations as to the quantity of water made 
onneoessary, and obviating the necessity for a watch to pump out during the 
night 

Absentee^ Rsgister.^-Tha Boston Ms>Ueal Journal • 
9kM little contrivrtfico called the Abseni^^ ''^^ 
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when a person absom fi\)r;i homa may be oipeclcd to retiint, y/UA tn^ 
coDvenicnt Tor mcitic^il id<",i. It coqs^ of a sm^iU plaM of KMUl, ontt* 
back 1)1' ivliicli two dia 1 ;iro made to roTOlw. On Ibo circuinfti«ii« of on* 
rUsc are prinli^d llic hours in Roman numerab, the otlirr conlaliu tlie nUntiM 
ill Ar.ibie oliaracliTs. By lumlng the disca erery limlT anil iniDUte ntaj bo 
Bhown, by brin-rinp tbpin oppMtte two aperturea in the mMal plnle. 

il''':hh,e to rrni.d the Urnlingi of Ote Pnlfe. — In ft machine for Iho aborc 
purpofo, iuvcQtod hj Profi-'saor Hieronlt, Fronkfort, Oermanj-, the arm of the 
iinii.'iit is ]ilini-d ill :i loiipitudioal oradlp, and gerewed dowo suffloientljto 
1. (■(■;> it suTLilj-. A EiTiull on?[!tioD on one side holds a sort of lever irorliHi oa 
,1 liii;;rf, ;Tt tLc piid of wliich a pencil ia inserted, the point of wbich baa bwn 
iIil>[it'J ill ludiun ink. Tliiii goes into a cylinder upon which paper has ben 
Blrtlt-iied. Tlie lover resls upon tbe pulse, and at preij moment records tha 
action uputi the pnpc<r. If the pulse ia steady a regular, zitf-zag line la drawn 
on tlie piipc-r, but in ease" nliere the pulse is rapid and jorking, tho line goea 
up niid do5i-ii, makinjt loiiu imd «oe»en mirka. , 

Ji'piiniiiiig LMillift-. — A. V. Newton, of London, hwr eeeared « patent ftr 
openiiiR the ixirea of leal her, hy impregnatinft it with anlphiir. fir Iho piirpiee 
of prepiirinjt it for civiluriii;; a (treat doRTCc of beat, and for toujihening ita 
fibers. Tlie sulphur it* conibiiieil wilii vaniisli,- and any gum-flastie aolution 
may also U' I'onibineil witb il. 

Benriiig^hr litn- Pullnjs.—The object irf'this iavention of Messru. CampbeO 
A Shipjien, isilciitiil Oclolier, 1854, ia the placing of a loose pulley and hanger 
beside a driviii;; pulley on a linc-ahaft, or on any intermediate shaft bearing 
the eanic rcUitiuii to a lullic or olbcr macbitie, lo be dctactici) as a linc-^aft, 
wherchy in i>hvi:ilpii llic contiiiiin] wear altondiuil upon tlio loo9C pulley, shaft- 
iu^, anil U'lU", when a lathe, ur loom, or other machine, driven in Ihim the 
line of Hbiilliinr is not niuniii^. Tito loo^c pnlley and hanfter havini; an »Ti^ 
may bo niaile to reviilvo iudepenili-nt of the sbafl. Tlio iniprovernont obri- 
ate.i tliu uetrasily of throwing l^lts olT llii> pulley in order lo prevent tb« 
wear of niaeliiuory wbilo the engine is in motion, ol»> making it more aaf« 
for the operaliTcs. 

M-irhinf far TJ-imminff Bwla— Few sulwtances are more difficult to cat, 
witii u Hniootb. iruo edge, than sheets of paper l.iiil t<^;etlm' in quantities 
Printers and bookbinders linve always ospcrienced the truth of the bet, at 
thoiinU many an inventor has studied Imrd to relieve Iheir IrouMes from this 
muse. C'omplelo succcBii, however, has nover been reached. Many ingen- 
ious devices have been maile, but nearly all of them Till short of the taaik, in 
one way or anolher. Kir. Riehl, of Cincinnati, claims for an invention rvcentlf 
pati'Uted a su[>eriority over all others. Tlio sheets of pnper to l>o severed are 
laid on n l:ihU>, llie kiiifb in attached to a crank armnirenient and pitman, in 
Bueti a nianner lliat liy turning the crank t)io knife-edge is forcibly drawn 
ncrosn the p.iper and tbe cutting thus offucted. This drawing movement of the 
Icnifo i« the peculiar feadirc. 

Imprmvuuuf ia Sr.vni-fiwfc-iiiny.'.— Tliis invention of I^udon 4 AhbtmM - 
tf New York City, rolatea to oj:p inding Bcrew-finlenin.Ea, to *» 
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eable. It oonmste in a method of conetructiiig either a bolt-head or a nut^ as 
the case maj require, wherebj the screwing up of the nut or the bolt causes 
it to expand, and makes ft fit tightly within any opening or hole within which 
it is inserted, and so wedges it in that it can not be directly drawn out 

Uncorking and Decanting Machirte. — This consists of a neat little ornamental 
metal stand, carrying an indinod rest for the reception of the bottle during 
the proooss of uncorking. At the part where the bottle-neck projects over 
the frame-standard is a cork-screw, which steadily withdraws the cork fiom 
the neck. Clamped in position upon the frame, and all strain being within 
the frame itself) no shaking can ever arise. When the cork is out the butler 
tips up the holding rest, .witli the bottle with it, to the required angle for de- 
canting the contents, without disturbing the crust or sediment. — London 
JPrcuUical Mechanics^ Journal, 

Improvement in WcUer-Pipes, — ^Mr. Waito, oTLeeda, England, has patented 
water-pipes formed internally of wlute del( with a glazing Uke that of porce- 
lain, and surrounded and compacted with a thick covering of a sort of concrete, 
ftrming a strong and impervious substance not liable to decay, and as capable 
of resisting violence as iron-pipes, and more economically produced. Tb^ 
are also said to be well adapted for gas-pipes, and to be so air-tight as to pfo- 
Tsnt leakage. 

THOMPSON'S IMPBOVED LIF£-PBES£ BYES. 

This invention, by Mr. Nathan Thompson, of New York, is designed to 
•erve the purpose of a seat on all ordinary occasions; but, unlike the other 
fcrms of life-preserving scats, when employed as a preserver, it encircles the 
body like a belt, and may be supposed capable, if perfectly tight, of sustaining 
the body not only after the hands are too weak or numb to grasp one of the 
ordinaiy kind, but even after life is extinct; and the skeleton o/i the lonely 
Toyager may be supposed to drift backward and forward until a storm should 
wash it firom its secure position. Although the latter stretch of imagination 
may not of itself be particularly soothing to the nerves, the superiority of sudi 
* device over the ordinary canister-shaped scats can not well be questioned, 
niompson^s is in fact a qpccies of double box, the halves being hinged to- 
gether in such a manner, that when folded together it forms a compact seat, 
and when extended, produces a kind of rectangular float, with a sufficient 
ipertore in the center to admit the body of a stout man. It this position, 
with the arms hanging over the sides, the support would be much better and 
more prolonged than by any method of grasping the legs of a stool. — Neio 
Tori THbwne, 

IMPBOVEMEINT IN TAILOBS' MBASXTBES. 

An impfovement in tailors' measures has been recently patented by John 
IC. Kxider, of Middlotown, Ya. Yarious instruments for taking the measoiv 
In oh (^' cloth accurately for garments, have been used * 

k. tt ifi at of Mr. Krider, have been defective, "by 

noting the curved aAnveaBQi«ntfsiA»s «m2kw 
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u chat ariamg in msasuricg from the arm-jnt to the coilar and back aeom, 
wherein the iJipo tnousurc has tiro directions to give the cnrre^ wbkh moK 
be uneertaia when laid on the cloth ae a plajie." Tlie objoct of Uua imBs- 
mcnt is to scoure a proper moamte, intiepcndeal of any exercise of the Jndg- 
ment, simply by nn iijijili cation tJ it to tlie bodj; aod, after lie SeTOil 
measures are taken Troin tixcd pcrinla, all of them can be traaatcired to tb* 
dotli. The hoes, nii>uaurtci over & cnrre on the body, are flatttnod nnd f- 
plied lo the cloth on a plane, and these are mode to occupy tho some plan 
on the bod; iu the Ci'at as when measured by the inatnunent, thereby inau- 
ing perfect accujacy oi IU, 

GAS SBCiLLATOKB, 

A patent haa beca ^rajittd^ England fbr an apparatng for regolaliDg tb* 
supply ofRns to llie hMniLTS, Consisting of a caat-iron Teaee!, with Inlet Hid 
outlet pnfsjge»i, for tlit nduilsEioa and emistuou of tbe gas. The inlet ponip 
is covered by a ralvo — the edge of whioli dipt into a groove oontuning mic 
cury, rendciing it perfectly gaa-tight, without impeding the motion of tha 
valve, which moves with the BliRlitcat procure. It is atiachod by a rod loa 
short cyliaili-r, the loner part of which is opcD, and also dips into mercuiy. 
This cylinder covcra and surrounda the inh-t, Bud, as the gas (lows tbroujih it 
eierts an upward pressure, which adjusts the supply. 11' the pressure is in- 
creased, the cylinder rises and clo.'u-s Ihe valve ; and, as the gas is consumed, 
the cylinder fails and o]iens the vnlvr>. 

In another arranj^mcnt, also recently patented in Eafclaod, the regulation 
is effceud by a slide, or disc valve, formed by two correBpoiidiog surfaces, 
placed to(rctlier between tlie inlet from the main and Ihe outlet to the 
burners. TJie supply is incrcaBcd or diminished by llio continuous opening 
and dosing of the passaRca in this valve, which movements arc cDecled by 
the variabl<> pressure of Ihe ga;i within a siuull gnwimi'tcr, nhich, as it i> 
(troater or less, increases or dimiiiishis the area of the supply passages, and 
thus nj.-ulat(.* the Fuppty to the buru'TS. 

A re-ul;itor, invciilod hy Mr. S. P. Parliam, of Trenton, S. J., consists of > 
tiiamber into whiuh ttio gaa enters through a nipple at the bottom, and from 
nhich it puKses to tlie burner through an opening above. This chamber con- 
tains an iiivi-iteii cup to cover tlio nipple, and a conical valve to lit tho open- 
ing at tile top, the valve mid uipple being attached to the Same stem. The 
cup is lari^r tliao the nipple, and the top of the latter is serrated, so that the 
jias i.iin alH'.iy.'! cmBiie freely into the cup and down its sides lo enter th* 
eliuiiibcr. Tiic entrance to thu passage, wliich fomis the seat of the valve, il 
iiiiilc sliiilitly elliptical, so that it never can be perfectly closed by the valve. 
Tl^ I'lip, lUf v^ilve, and the st'.'Qi, are uU mado of such thin metal as to be 
lit;|jl I miu^h for the gilR, as it U passing through the chamber to tbe burner, 
to Fiiupinii Ihcm. Tlie How or consumption of gas is regulul.'d by llie posi- 
tion of the valve, wliich will be ho controlled by Ihe relative pressures in tbe 
chuuiber below and the lp;lrll^'r ;il.'Ove, that the area of the opening between 
iliir laJi-e and its seal ni:i always be proportional iu tlie inverse ratio to tb* 
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jteman of the gis in the ppes. An mcreaaed prc B Buro of the gas in the 
pipes and diamber raises the vahres, and contracts the opening, a diminished 
pressare causes the valve to drop, and the opening to be enlarged. 

In a patent granted during the past year to Pahner and Woodru£^ of New 
Haven, Conn., for gas-regulators, the apparatus has two cylinders, one ar- 
ranged within the other, and having communication all round tiie bottom, 
making them equivalent to an inverted S3rphon. There is a space between 
the two constituting an airKihambcr, having communication with the atmos- 
phere through two small tubes at the top. The interior of one cylinder is the 
gas-chamber. This chamber is always filled with gas, and the pressure is the 
same as in the pipe. The valves of the inlet and outlet tubes are conical, and 
dose downward ; they are attached to a rod which has a float on it, resting 
on the water in the lower part of the gas-chamber. The gas and air-chambers 
are 'filled with water to such a height as to give the valves a full opening 
when the burners are all open and the pressure lowest As the pressure in 
tiie inpe tends to increase by pressure on the main, acting on the inlet, or by 
shtttting off some of the burners, acting on the outlet, the pressure in the 
gas-chamber increases, and acts on the surface of the water, depressing its 
level, and fi>rdng it into the air-chamber, when the float of the valves fiiUs, 
and contracts the gas-openings. When the pressure of the gas HiminMihwi^^ 
tbe contrary effect is produced, and thus the pressure in the pipe which sup- 
plies the burners is rendered uniform. 

WEIGHT OP COAL. 

A recent decision of the United States Circuit Court of Philadelphia es- 
libBsbes the weight of a ton of coal at 2,240 lbs., instead of 2,000 lbs. The 
Judge ruled that a company of grocers might as well meet and agree to reduce 
the number of ounces in a pound, and make the smaller number the standard 
of a pound for their customers, as for coal-dealers to agree that the weight of 
a ton Shan be 2,000, and fUmish that amount to their customers. 

DEDEBICK'S IMPBOVED HAY-PRESS. 

A curious &ct in relation to rail-road economy has recently been stated, 
namely, that there are at present more horses employed m connection with 
the different rail-road companies in New York City, than were used twenty 
years ago upon all the stage routes directly leading to the city. This greatly 
fncivasednumber of horses within New York has also occasioned the con- 
sumption of a vast additional amount of hay, nearly all of which is broiight to 
market in a pressed and baled condition. This in turn creating an additional 
necessity, has required a better and more eflScient form off hay-press than was 
ftirmerly used. An old-feshioned hay-press required a separate and entire 
building fi>r its accommodation, and was an expensive and inconvenient ma- 
cbine. This has, however, boon superseded by a press invented by Mr. Levi 
Dederiok of Alh "^hich appears to combine all the advantages de- 

iiied. UmiM hi this press ralal ^ sutm^Tfissc^ cjl ^^h^ 
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doots Had of the " fiilknvet." giring to the latter a panJld motioo <1iiln jiiiw 
lag, bj means of tofnjrlt^Iei'^r^ A clear explaiiBtiuD of tha priudplaB of Um 
press can not be given williout engTBTings, but it is HufBcienl to aaj tlwt tfa« 
pre.S9 is portnUlr, eiisilj- tsken down and put tiddler, and inDicpeiuuTn. Id 
short, n larniLT, iiiftt^nd iif lieJng oblIg«l U build nn cippnaiTo unictun M 
formerly, cun now omiM- h bay-prui wiCli as much builily as he con a reajHDg- 
maohiiiL- or a liorsc-p&wer. 

THOJir.-OX'H CIRCULAR SELF-Am^G GATE. 

A patent has boon rceerlly granted to WlUiam Thompaon of Naahvill^ 
Tenn., fur an improvcil pi-i^nliarly self-acting gale. Tbe invcntioD relatea to 
gates fur Iknus, parks, nud Inclosures of any kind, and oaoBisla in coiulruotiag 
Che gnte ofucircular Tonu like a wheel, and allowing it to tret, wboa doai*^ 
on a viijrating r»il wV.iii i,i opemtod by a prrsoD, wagon, or csuriage on th» 
track, to mnkc llio pitj mil to the one ^ddo and Open whoa appronclung it, 
and then roll luit'k h heu tlic cfttriags oc wagon baa pused through U dam 
it. This lever niihv.iy ia Irang upon a pivot, with ita long end toward tha 
opening of tlif galp, so aa Wy its weight at liiatond to lilt down Ihe gate into 
its place, self-ai-tlnj:, when tlie lighter end is reUcvcii from the weighl or 
pressure <if a corriogi?, etf., on the roiuiwav, aHer it liiia jmsacd through. Tlia 
platlbrm, or track wliieh is ronnectcd with the lever, niaj lie provided wilh 
any suitHble fa.itcni[ig,suchn9a!>]>ring switch with a verllcal luver at one side, 
whieli will wt free .1 catch on the pkitlitrm, and allow it to act so aa to pr^ 
vent animals opening the gate by merely getting on (he platlbrm. 

There i^ irlaiuied lor this gate great iumpljcity of construction ; and when 
its ('lieupue!t!>, utiUty, and beauty (if dcared) shall bo reiucmbcred, and it is 
likewise lome in tuind what little skill is required to make it. and how little 
itH liability to get out of repair, it \i believed that i1 will be regarded aa prefer* 
able tu tlic ciniinon galo awitiging oti hinges ; akd may posaibly bQ esteemed 
superior to any funu ot gatu among the various inventions of more modem 

THE UREAT INDUSTRIAL E.^IinHTION AT PARIS, 

One of the most memorable events in the sdcntific hislory of the past year 
has been the Great Industrial Kxtiibirian of Paris. In many respects it was 
lar in advance of (he London Kxhibition of IBol. " Kveiy one," says Um 
London Practical Mechanics' Journal, " who compares the two ExhibitioiM 
roust perceive a decided advance since 1851 in almost every branch of manu- 
facture; and we think that the Paris Exhibition must bo held to atTordamora 
complete and accurate idea of (he state of tlio industrial arts of tbe pt«eeDt 
day, tliandid our Kshibition of the state of the artaof thatday.'' There we« 
several distinct parts of the Exhibition having sciiarato buildii^ near each 
other. Firat, the exhibition of the fine arlA. containing a wondorfut ooUectioD 
of more waq 2,000 paintings, the works of paiutors now living or latidy 
dead, as well a.'t a great number of pieces of nculplure, engravings, etc, amtmilt- 
tig- in all to fi,II2 works of art Secondly, the "PaLico of InduBB7,"fq4 
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o thig a arcnter bufldinK allied tie "pKnarinni," lioldlnjt taptBlrr, 
s poreeUfn, the njgaUa oTFrwcp. etc. LbhOj, tUwewM a aapplcmenl.il 
boMin^, ciiUni the Armeir, Trliich conteined the mudiincty, raw producta, 
cte. Tlio stpoPO devMoU to exhibition smonnled to nbont 1,091,000 squmrB 
ft«t. thi^ being tboat 4.01)0 (est more than the cnntpola oT tiv^ London Biiisbi- 
tiOD. The Pikloce nmt^ed 600,000 iqajn^ feet, tlie Acnese 400,000, and tlia 
ranoramn and galleries 160,000. The Fulace ia in Bjiupo an oblons qnid> 
nupio, 930 feet bf 3G0, with projectiilg portions at the comers, and in the 
raiddto of the two prini^lpsl [Wmts. It is oiostruded of tstone, and bi roofed 
jfcwiiw with glass. The doors art twenty-eight in number. TIjo Aimexe 
ly ihTM quarters of a mile in length. Eidadiog the fine wts, the num- 
P'tfeihiblUirs was about 19,000, or J,000 more than in London." 

le exlubitioD mode bj Amerioui exhibitora was cintte smnll, and confloed 
tafiBtl; to Bgricnltanil implemenls, Tndia-mbber good^ and a few raadltnea. 
In results, however, the Araoriean departnient was moal EureewftiL In the 
tri:J» of npricultnnil implements the American machioBs, whenever conipeting, 
bora «nj the prizes, and, as in England in 18S1, established a taporloriQp 
sbore aU others. In the general o^i^lttiml department of the EShiUUan 
little ofiDierest to American exhibitors was shown. The plows, with the ex> 
cejition of the Bnglish, could not compare with the American varieties, either 
"The chief anxiety of the contrivers wwild eeao 
," Mjs Ht. Greeley, in the TrUnau correspondence, " that each diall be 
hly ffaarded, it whatever cost, against running too deep tnlo Qis 
■cd, (hough to that excess they manifest not the slightest indinBtlrm." 
'■Uany of the harrows oxhitiited were Km.«lrueted with s reHpoel fcr the 
the jiointed, wedgo-ahaped tooth i« radically vicioiis, tending to 
ooroiwrt the soil which it tries lo pulvorize and loosen. Harrow-teoth baaed 
(n Hie prinriplBOflhe plow nod the cidliVBtor,cnttingeBBiiy, lifting and tnni- 
ing ovef all llie wnl that they disturb, are evidently coming into flmhion," 

A dcvD'tile of eomowhat novel oonstrunioo waa eidtlMlcd. The noTehy 
coBsisti in an independent eoUar or broad ring (say three inches wide) wbieh 
Inasoly mven each junction of the tile, not so much to prevent their HUii^ op 
with Garth at U> keep one thim sinking below or risin^r above the other, ao u 
lo atop the flow of water. The material is, of course, that of the tile. 

"It b nnsafe." says the writer abnve quoted, in commenting upon flio ag- 
rtaolturmldoparlmcmt of this Bxhibition, "to condemn what yon do not hillf 
; but many of the European oonlriTaBcea for mowing, reaping, 
n obsolulely pucrito eompared with thiwe known in 
Bo the machines Ibr thrashing and cleaning grain here exMbtled 
■ gmtnlly aoch aa we have for the lost twenty or thirty years faeon tm- 
■g by better, and iome of them elmmitr nuute and in bad condition, m 
y hid been broagbt here tntu an old lumber-mom, without cleanlog." 
U • deriirion made in (hvor of one of the ten American pianos exhibited 
■B astonishment and snrprise than the pertbrmanee of the agrfml' 
^IBW tii.«.'hlrn-s. " The French people, with t^d^mitod knowledge of the 
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populatioD and a scarcity or haodi oompeL them to iavenl ; but that Axaencm 
should send a piaoo ivhkli could take a promium over the tbree hnndrcd flna 
Freacb piauos in tbe Ksiliiliilion is a problem wliicli tbej can Dot midentuid. 
They iioagiaed that Ihcy luruiahed tbe Uuitcd Slaleti n'lth Dearly all &* 
pianos they required, nud that in coDsequenca it waa an industrj not yel d» 
veloped there, uad tiuit tbo people nero not capable of excellence in thai 
branch." 

Ihe following are tlic principal awards made at the Paris EiMbiiion to 
American cxhiljitora: — 

Grand Medals of Ejinrr. Chid. — McConnick'a Reaper md Mower ] Chaa. 
Goodyear'B Preparations ul' Vulcanized India-rubber. 

Medals of SonoT, &i!rf.— J. A. Pitta, of Buffalo, Thrashing Machine ; Meaen> 
Bache t SaxMo, Wusliiiijf^ion, L. C, Uultod Stales Standard Weights and 
Measures; LicuL M. F. Maury, NaUonal Observatory, Waahtngtoo, Wind and 
Current Cliarts. 

J/nMr 0/ the First Class, SiToer.— Col. AJlstOn, S, C, Eaw Cotton; Jgbn 
Q. Manny, Illiuoi^ Bcaper and Mowsr; Toonaley ft Read, N. J, flufillltp^ : 
Steam-Eiigines: Thos. lilauchard, Boston, Mai'liino for Bending Sbip-llmbet^ 
T. Richmond, Boston, MiicUiiio J'ur Cultinj; BoilPT Iron ; Singer t Co., New 
York City, Sewing Maehlnrs; D. King. Albany, Model of Steamboat; U. S. 
Navy Department, Models of Vessels of "War; Sam. Colt, Coun., Fire-anns; 
Merriam, Urower i, Co., Boston, Cotton Fabrics; Gov. Seahrook, S. C, Raw 
Cotton ; A. W. Liidd & Co., Boston, I'ianos ] Claude Mirmonl, N, T., Violins. 

Mrdais of Hie S'XOnd Class, ilized Commission, Silver. — Hamilton Mill^ 
Lowell, Cotton Fabrics; Manchester, N. IL, Print Works, Printed Fabrics. 

No part of the Great Ejtliibiliou of Paris appears to have escitcd a greater 
interest on the ground of novelty, than tlie contributions from Algeria. Thif 
territory oecupies a leuglli in Xorthern Africa of 700 miles torn cast to wee^ 
and of indelinite breadili tVom north to south, gradually merging into lbs 
domain of tlie mountain tribe.'', for itd aoutlicrn limits aro traversed by ranges 
of the Atlas niouotaios. The whole is divided into three provinces — Algiers 
Oran and Constaiitine. A great portion oftiiLt counti7is distinguished by i[g 
natural fertility; yet Iho indolence of tlie people, the oppression of the govern- 
ment, tbe w.tnt of roads and interior communientions, caused tliree fourths of il 
to lie left uucnWvated, till, in 1S30, it was entirely subjugated by the French; 
and non- Kiiropc is astonished at the extent of the products indicative of th« 
vast rcsourceaol the country, as eihihiled on the present occasion. Tliospeci. 
mens of wood sent from this dLitiict were extremely interesting and instructive; 
of the olive-tree, plunks and blocks of enormous size were eahibitod ; one of 
the latter, the hnse of l!ie trunk, with the bark on, would be considered very 
lai?;e for an oak. The color and graining of the wood, and of the root-portion 
a'ipeeinlly. are eminently beautiful, and render it invaluable for omainonta] 
ajid cabinet-work. Under llie name of Tliaja, were shown some saiuplea of 
a man beautiful wood. This Thuja is common throughout Algeria, DHiet so 
when proceeding fKim east to wei^t. Though hut recently reptored to notic<^ 
it was liighly priced by the ancients. According to Pliny, the " Citrua" (sufi 
iTflj its jiiune among the Roman.'*) was so rare that tables msdo of it wew 
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bardlf to be procured eyen at febuloos prices ; and the femalee who were 
reproached with oxtravagance m dress and ornaments, retorted on their 
hnsbands with the prices which their lords had paid for tables of citms-wood. 
Cicero gave the som ofa million of sesterces, equal to 250,000 francs, or 
£10,000, for one of them, and still larger prices are cited bj Pliny, espedailj 
for one table which had belonged to the Moorish king, Juba. The root, with 
its knots, afforded the most prized portions; and though it was generally used 
for inlaying and veneering, the Enjperor Commodus possessed also vases and 
cups made of it 

The peculiar qualities of this wood explain its value and fashion. None is 
so full of spots, satiny luster,^ and variegated veins; it takes a lovely and per- 
fect x>oliBh, and the hues pass from deep fiery red to those of the innkest 
mahogany; and these tints are permanent, not &ding like rosewood, or 
becoming black like mahogany. It combines so many elegant qualities, that 
the Parisian cabinet-makers unanimously prefer the Thuja wood to every 
other. 

The London Athenceum, in commenting on the Great Lidustrial Ezhibitioik 
^of Paris, makes the following suggestive remarks in reference to the great 
artistic effect so carefhlly studied in every production by the French people. 

"It would appear to many people that Art in France has been here culti- 
vated, not in aid of) but at the expense of, all the solid qualitios of manufao- 
taring industiy. In their haste to print the pattern they have neglected the 
modest office of the loom. In their admiration of a brilliant dye they have 
forgotten the uses of a solid thread. We are told their fhmiture is splendid 
with golden trellice-work, marvelous for the rich grouping of costly materials; 
bttt as yet no Paris door swings fairly upon its hinges. In cotton cloth they 
imr not approadi the hiartistic genius of Manchester. English steel defies 
the competition of the first Gallic manu&cturers. We are reminded that we 
might even carry the distinction fiT>m the salon where glows the furniture of 
Joanselmo to the kitchen wherein the disciples of BriUat de Savarin preside. 
Light as air — daring to rashness — gorgeous, till the eye acbee and is fiitig^ed 
—is the Bty\B of Art at which France has arrived in her workshops. The 
drmugiitsman here knows no bounds. All that floats to the surfitce of his 
brain goes direct, without a second thought, to the tip of his pencil. He 
wants a handle to the jug upon which he is engaged : — two crocodiles, one 
with its hind-quarters in the ample jaws of the other, are not too formidable 
for his purpose. A tailor gives him an order : — the Obelisk of Luxor becomes 
a stripe down the leg of a pair of trowsers. Hieroglyphics tell upon flounces. 
Coins that would enrich any museum, are effectively strung together for a 
lady^s hair. A stack of arms, with Napoleon in a contemplative attitude 
before them, are an apt combination for a tooth-pick stand. A cbiflbnior, 
with his basket at his back and his lantern in his hand, stands in bronze, 
with a load of lucifers behind and a spirit-burner in his lautcm, at the con- 
venience of the smoker. The marriage of the Emperor is not a composition 
too complex for the embroiderer of shirt-fronts, as the reader may notice in 
the French Gallery of the Universal Exhibition. Neither is the French 
designer inoonvenienoed by * Puritanic stays*/ as hia dea^!SQl^tQ^2Q2A^^s^^^(i^Ra: 
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and chocolate, and displayed in gorgeous ahops on the Boale¥aids and in the 
Kue Vivienne every New Year's Day, ftilly testify. 

^' But the ardst-workman of Paris does not produce in common materiak 
It is not his mission to dififhse a sense of beauty oyer his country. If he can 
conceive any errand beyond that which enables him to frequent his Barriere 
ball, it is to show how ornament may be added to ornament — ^how silver may 
be wedded to gold, and ebony to satin-wood. In the Fable for Criticfi^ we 
are assured that 

Orer-ornament ruins both poem and prose — 
Just conceive of a Muse with a ring in her nose ! 

» 
Now the art-workman's Muse has a ring in her nose. Not a plain gold riog^ 

if you please; but a circle studded all round with gemsl His Muse weaf^ 

nqthing plain. Her bonnets are orchards ; her dresses employ hundreds oi 

hands to each ; her fingers display the revenue of a State ; and upon h^ 

bosom lies the wealth that would feed armies. To this Muse the Paris woik* 

man turns his eyes unceasingly, looking out from a mansarde where a pot ci 

flowers, bought near the Madeleine after market-hours, is the only beane^^ 

For it is remarkable that Paris, the city where Art is the passion of the- 

masses, is conspicuous for the tastelessness of its common household goodfli 

Angular straw chairs, deal tables, thick clumsy crockery, and frightfrilly barr 

barous stone-ware, make up the poor man's menage. With the middle ^daaseo^ 

you see a gaudy salon, with a splendid clock, chairs elaborately oraam^ted, 

handsome lace curtains — ^but here household grace ends. A tea-service it 

permanently placed upon the sdUm table for the inspection of visitors^ aod 

very beautiful this service is, often. But proceed to the dining-room, examioe 

the crockery in daily use, and you will be thoroughly disenchanted; §or theae. 

will invariably be found coarse and ugly. It is not that the master of aoch-a 

menage has no appreciation of Art-manu&cture : the truth is, he Iovqb it; hot 

it is beyond his means. All he can aflford is a salon furnished, as he expreeBOk 

it, with luxe; and there being no medium between luxe and positive plainneas 

and ugliness, he is compelled to adopt the style, or wailt of style, poroeptible 

in his dining-room." , 
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At a lecent meeting of the Scottish Societ; of Arts, on aniniatod discuBirioii 
took place in reference to the constnictiou of the toiminatioDS o{ Ughtniog- i 

cotiduclors — OQS party maintaiuing that the present pointed l«iaiiiiati(ma i 

were theoretical]/ und practiciUlj wrong, and that balls, or knobs, should be 
mbiitituted, and the other ttiat the electricity was best discharged t)y pointed 
oondactors. The arguments in tavor of tlie use of bolls instead of poiuti I 

were given by Ur. Hepburn, who stated " that he had been led to doubt the 
effidency of the conduelora usually adopted, terminating in points, which was 
oontmry to the plan found to bo necessary in the management of artiScinl : 

eleotricity. in which, wliile the fluid is gradually collected from the exdted . 

cylinder by a row of pointed wires attached Ut the prime conductor, iW trana- 
mlsson from the conductor to the battery, and the dischiirge of the biitteiy 
iUelt, IB always ofeeted by balls. It thus appBora that ibr Uie absorption ond 
tranBHiisBion of an accumulated moss of electricity an extended aurfsce is re- i 

quired: and as in the protection of buildings it is necesBaiy to provide for the 
iiistMitaneous abaorption of a concentrated mass of elecCridty darting through 
Oig air in the form of a flash or bofl, Mr. Uepburo conceived that tbe con- [ 

doctor ought to terminate in one or more pear-sbsped balls, having a anr&ce 
snCfldent to absorb at least as much of the fluid as tbe descending rod ia 
capable of carrybg to the earth. It temauis to be determined whether a 

fcbollDw ball, or a emaller solid one i3 preferable," ' 

8XKIKSFSIXOW 8 FOCKBT EL&CTBIO BATTBRT. ^^^^| 

■ is an ingenions arraogeinent for supplying a continaous stream c^^^^^H 
trie fluid for medical purposes, and it especially recommends itself by Iti \ 

extreme portability, and by the conrenient manner in which it can be appUed, 
A battery of sufficient power for most purposes is contained in a holder do 
larger than a lady's card-cose, and it owes its comparative eompactnese to 
coutrivances by which on immense number of minute surfiicefl of aiiitable ^ 

metals are arranged ao as to induce the voltaic action. The novelty of the 
ajTangemont consists iu the repetition of a pecuUarly constnicted element, \ 

m made as follows; A narvow strip of thin zinc is bound round with a i 



II 
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Bat copper wire, soaie non-ooiiductiag eubBtanoe, ra cotton, eilk, or gal^ 
percha, beini; iaterposed between tbe two metalB. At each end of the llB> 
ments sliort Icngtlia u[ Out copper wire are mode to project, and tiuae a* 
BOldercd to tlie ends of the zinc plate or the adjacent elament. Any msbll 
enpublo or inducing voitiiio actbn ma; be used, and tlie iuaido slKp OMr M 
covered bv tlio outer metal in a ndet; of wa^v. In one of tbe fonna aitopH4 
rows of trnn9vcrf!e slots are cat out of tiie enveloping metal. In BDOtberon 
holea, like perforated u-iiidow-bliods ; wbile in a third tbe outiiide metal ia la 
tbe rorm of wire-gai]>^i.<, vliicb last is said b; the inventor to act wry ««)L 
Tbe etcmeuts art> soldiTcd together in sets of ten or eleven each, and iwb gr 
more of these sots arn hinged together to form a battery. At each end of tk« 
boltor; is Qxed a simUl socket — ona being Uio- positive pole, and mxitvt 
gold; the otlier tlie negative, and made of ailTer. These ntcketa pcafM 
through holes prxnided for them in the caae, and it Is to tlicm that the eo» 
duetor cords arc attached by a common clasp. These cords liave s One iMIlI 
wire twisted up with ihem, and covered by an external braiding of lilk v 
mohair. They terminate in small metal platee, which are provided wttbtfMI 
at the back lor the introibictioii oCa tape to bind them to llio boily. Tbe bal- 
tciy is excitetl by being slightly mai^tened by dilute acetic acid, and th* 
conductor-plntca are wvttcd and applied at the jiarts between which il is 
wished to paM an electric current. The battery, in its neat case, may be c»^ 
ried in the pocket, or worn about ilio person in any convenient manner. 



An invention, recently patented in the United States by John N. Gamewell, 
of England, rehilea to an nppHr;ilns for discharginp into the earth oil atmos- 
pheric oleclrirtty with wliieli llie telegraph w' hecem rt-h-oyed irii«i 
the atmosphere in in a highly electrical state, Ih b oh g a dangn t£ 
injury to the m.ignct or tektrmph instnimcnt, and en b ng legrapb to 

be operated during the Hcverpst thunder Ptorn T h-orr on which tbii 
Instrument is constructed is baneil upon the es h d pnn p e hat atmos- 
pheric elcrtrieity will leap from one conductor n he bu ha a galvamo 
current will not paai through the smallest space wi u a contmuous cob- 
ductor. 

Mr. Gamewell provides an angular coil of wire, placed near the lelogn[A 
iiiatmnicnt or receiving magnet. TJie wire composing the coil is either mads 
tapering, and diminishes from the fixe of the telcgniph wire to a very amaD 
diameter, or in lieu thereof, the elbows nf the coil nrc made of a poorer oo«- 
ductiiiR rai-tal than the otli.T jwrtion.". This is fiir (ho purpose of causng tin 
atmospheric electricity, when it arrives nt the elbows, lo leap from them oo to 
some conducting points of belter metal, whicli arc placed almost in coataot 
with the elbuw'. The conducting points are all nrrnnged on a metallio t^ 
and till" in eonneetril ivilh the earth by a rod. The apparatus is plxM* 
twcen the end of the tel.'grnj.li wire and the telegraph instrument, nr 
t/octncal current?, in approaching the iaxtrament, must pass Qsoa 
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bowed oqQ. TheocmduotingpoixitBattiwskofftheatiiiospherude^^ 
oonvey it safely to the earth, while the galvanic current paawe freely to the 
inatniment. 

IL Beoquerel, of France, has also recently presented to the French Academy 
an apparatus, invented hy M. Biandii, which is intended to preserve tele- 
graphic apparatus fhmi the disturhmg influence of atmospheric dectricity. It 
ftrmnittn of a metallic sphere, traversed by the circuit wire, and kept in the 
center of another glass sphere, formed of two hemispheres united by a broad 
copper ring, armed at its inside with equi-distant points directed toward the 
oenter of the metallic ^here, and approaching within a short distance of its 
■orfiKie. The two hemispheres end in sockets, into which the connecting wire 
passes and is cemented. The lower part of the copper ring is provided with 
m metallks stop-cock, which permits a vacuum to be made in the apparatus^ 
mA kept in it if it be thought necessary. This stop-cock has a screw-thread 
WbidL is to receive a metallic rod designed to put the metallic armature into 
direct connection with the earth, while the circuit wire, and the sphere which 
tans part of i^ are completely insulated. All the atmospheric elcctridtf 
which comes upon the conductiDg wire of the telegraph is transmitted to th« 
l^ooiid through the points with which the ring is armed. 

Such an apparatus is to be erected at each station ; experiment has proved 
to the author that wh&n. the discharge of a battery of eight jars is passed into 
ft telegraphic conductor provided with this apparatus, the dynamic current is 
not alfiected, and all the statical electricity passes into the oartii, under the 
inflnwice of the pdnts. — Oompies Bendus, 

ON THE "stratification'' OF KT^BCTRIC LIGHT. 



L 



Before the Paris Academy a paper has been read by M. Gaugain on the 
■timtifioation of electric light,, as he calls that disengagement of differently 
Qolored Ugfat we see produced when an electric spark is transmitted throu^ 
gM^ raiiiied by the air-pump. Of all the phenomena produced by the pas^- 
•fe of electricity through Tarefied mediums, perhaps the most singular is 
ykStUb in the reiidaary vapors of alcohd, or the essence of turpentine, where 
the huninoQS nebulosity, caused by the passage of electricity, is divided per- 
pendionlariy to the direction of the current^ in parallel sections, separated 
by dark epace& These alternatives of lights and obscurity were, thought to 
point oat the existence of an undulatory phenomenon, and some philosophers 
hoped it would enable them to detect the still hidden mechanism of the 
propagation of electrical actiona This hope M. Gaugain dissipates. He 
MpeeiaUy «zamined three different mediums — air, exempt from vapors; the 
Taper of esmne of turpentine; and mixtures of variable proportions of air 
■nd th0 v^xir of essence of turpentine. It is generally admitted that the 
piMaomsni of stratification may be produced in air exempt from vapor; for, 
wken tbi observer uses a srlohA in virhich turpentine, alcohol, or any other 
*->u*ivtli «tr»ta have been used, the strata are 

he gk)be has been wvend timat 
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air itselt but to the remaining tnoes of the oomboBtiblo vapor, i 
appear if some dropa of (MncentToted eulphorio aiai are pisced bitMm ttl 
globe. Tiipn the clctirical light prwents ttase oluraotOTistioB : the negMf** 
ball ajid tlie rod wliiili supporla it are enveloped by it luminous simo^ 
wliicli seem to be fofmed uf sofdml lafcre, which are sll of a blue tuloi; tM 
of dilftreat slmdes; tiie positive ball, end a certaia portion oT its suppotiBf- 
rod, are also enveloped hy a Imainima, brilliant Ttwy, nr/ tliin and rollcD- 
iike layer; and between Ilia two bnUs ia b Bott of cloud of oontinned, di^ 
fused, red-coloreJ liRlit, in Ilia form of a candle's flame. When the electric 
light is prodUL'ed in a ppaeo exoluaivcly ooniiHcd by esaeotial vapors, tlx 
EOKativo aureola prBgeaW the same cliaraoteriBtica as when in air, but tbg 
different layers wbl-.li fomi il ore of a dimmer color. There is i 
layer upon the poaiiivc ball, and between the two balls there is a dii 
lights wide-spread, while, nud finely Btratiiicd. Wben the medium k e 
turo of air and the v:iprjr of eBsenoo of turpentine, the aapeotB of tlie 
vary with tlie proponiiin!i nf the mirture; when Che ur is io gn«t e 
the appearance is nearly tho same at in pure air, but the lumiuoas d 
divided into six or B(;veu irrefrular forms of a hvely red, which are sr 
nearly a centimeter thick; they have a vely short esistence. In a few 
seconds they arc HUceaedcd by that cloudy and diffuse lif(ht which charac- 
terizes the air exempt from vapors; and, commonly, if the current is inter- 
rupled some minutes, the red slrata momentarily re-appcar; when the esscDca 
of turpentine is in prcat excess, tlie luminous appearances are the same as in 
the caae when the essence is nlonc; llie strata, however, are red and pim 
phsh. When the current has acted fur some time, the red color pniidually 
disappears, and is ri'placcd by that dim color, proper to the vapor of esaenee; 
a temporary mtemiplion of the current does not make the red color re- 
appear. These two last phenomena arc easily explained, if it bo fn^anted. u 
M. Gau|win tonlends, the led strata arise from the combustion of the essence; 
when the combustion is ended, the red strata are replaced by the difiused 
light which elinraeteri;!eB air exempt from vapor, or by the white straw 
which mark the vapor of essences. This assumption, M. Oaugain cleariy 
shows by experiment to he founded on the truth. But why ia not the elfa* 
uniform?— why, by the side of a br^lhant, is there an obscure section? It 
Gaugain sas's, because llio lirst effect of elcclrical forces is to eepaiste ma- 
terially the ^^eous medium into sections of diOerent natures. 

TAISE-S OF CHAIN LIGHTNING. 
Ill a paper recently communicated to the Royal Society, Mr. Grove staled, 
and proved by experiment, that the effects of rarefaction upon gaaea, eitba 
produced by Ihe air-]mmp or by lical, lend to render discharges of elecdioty 
more iaeile, and to enable them to pass across much larger spaces than would 
Otherwise be the case. So strikingly was tiiis evidenced with flaax^ tlut 
when the Same of a spirit-hunp was held near one of the terminal pointi ct 
a coil-apparatua, the terminals beiug separated to a dialanoe &r beyond IW 
at irtijrfa th* tptrk would paas in cold air, th* ipark datt*d to and al 
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mnigin of the flame, and could be cmred or twisted about in anj directioii, 
at the will of the experimenter, giving a perfect illustration of the crooked 
fi>fm of lightnings and of the probable reason why it does not paas in straight 
lines — the temperature of the air being different at different points in its paa- 
aage, and much of this yariation of temperature being in all probability oo- 
maJAnH by the mechanical effects of the discharge itself upon the air. 

VELOCITY OP THB ELECTRIC CCRRE>T. 

M. Qnetelet^ at a recent meeting of the Belgian Academy, described Mr. 
Aircy'a experiments with the electric telegraph to determine the difference 
of longitude between Greenwich and Brussels. The time spent by the electric 
oarrent in passing fh)m the one observatory to the other was found to be 
QlIOS'^ or rather less than the ninih pari of a second^ and this determination 
rests on 2,616 observations. The distance between the towns being 270 
miles, the velocity of the current, supposing it to be uniform, must rather ex- 
oeed 2,500 miles per second, or about one seventh greater than that obtained 
bj the American observers, a speed which would " girdle the globe" in ten 
■eoonds. The difference of longitude from two series of observations, and by 
two methods^ was found to be 17 '28.9'^ Observations made by an eclipse 
of the sun in May 1836, gave precisely the same results, which may be oon^ 
sdered the most correct An eclipse of the sun in 1842 gave four tenths of a 
aeoond teas ; lunar occultations gave nine tenths of a second less ; and observ- 
ations by chronometers gave one second and throe tenths less. A second in 
this case represents a distance of 456 yards, and a tenth of a second 45^ yarda 
A winning the first-mentioned time to be correct, the error in the chron- 
omeCrical determination is equivalent to 591 yards, or the ninth part of a 
mik^ wbidi, after all, is only the 2430th part of the whole distance. 

THERMO-EI.ECniIC CURRENTS. 

A nmnber of interesting experiments on the construction of thermo-electric 
batteries have recently been conducted by Mr. Adie, of England, the object, to 
ft certain extent, being to test the direction of the electric current in relation 
to that m which the heat passes. In the first instance a bismuth joint was 
Ibrmed by soldering together two bars of the same metal — 72 pairs of plates 
being thns connected. When gold, silver, platinum, copper, zinc, cadmium, 
antimony, iron, or soft steel, were employed, the electric current flowed in an 
opposite direction to that of the heat When palladium, lead, and tin were 
and, the direction of both currents was the same. When two bars, each of a 
diflbrent metal, soldered together by bismuth, were acted on, the results were 
▼arioaB. In 28 pairs the direction of the heat current was opposed to the 
electric; in one pair composed of lead and tin, the heat and electricity crossed 
tbs joint in the same direction; in 31 cases the pairs acted according to their 
tt wnuo-sisctrio relatioDS, independent of the side jomt to which the heat was 
ifpliod. Xh«« wave oolyfoor oases in wfaioHthA heat and eleotrioitjeoazsed 
JBllp— Hwiillnii ami in tbsss ths p« 
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encj- the bismuth hml to alloy with the other mctalfl; but on i^ettting Qia ex; 
menis by tying, iusiciul of soldHiDg the biaaiutlj tHitweea tlie platen is e 
caao the hc;at and plectrio ciureutB traveled in opposiie diroFlioiu. Hie pi 
of bismuth in tbese e.xptrimtnta were obtained by liolding a bv of metal ii 
flame ora eaDdlc until tt'ur-like drops &11, wMch wore reodved on a am 
surface as diiics. to obtain the r«]uSaito Ibiokneia ; and Bflerwanl cut into ■ 
pioc?<! trom l-40tli la l-50lh af a grain. TI16 KMllt «mt«<l U IrU Ihal 
source of the thcrm:M?lectric ciuront was at the biu&oo of the joint ; and 
to make a thermo-electric' lialtely for practical purposes a contact jCHUt is ■ 
erally bettor than n jniut iiy soldoriDB, in whicU the metaLt have a tendi 
to hecomo alloyed, nod timt in some cbbcb the amount of tbe electric coi 
is greatly depecdenl u]>ou tbe surface of the metals in eontacL It is prali 
that, althouglieipp>iinfiit«onlhanno-eleotricity have yetbocn prDdoctiret 
deflnitively praclital rcjultH, tolegiaphicconunonicatioamfty yetiei 
by the ample agouoy ufa riame of gas. ■< 

EI.ECTKTO TKLKGRlPa TS IWDIA. "^^ 

We extract the fullowing notice of the pecuhiritiea of the electric tolegrqA 
in India, from a report recently mode to the Court of Directora of the EmI 
India Company, by Br. W. B. O'Shauglinessy. He eays:— 

"The overground lines differ miit.'na,lly liDm tiioaa ua^-d ia Amcrit^a and 
England. No ivire is used, but a thick iron rod Jtbs of an inch in diameto:^ 
weighing one ton lo tbe mile. Tbo advantages of using thick iron rods art 
stated to be the foltowiog: — immunity from damage or Iracture hj windv 
mechauioal voiolenco ; immunity from injury if acddontolly thrown dom; 
they con not be broken or bent without great trouble; their mass of metal giTN 
80 free a pa.sRago to the electric Current no iusuIatioQ ia required, lie rods an 
attached to tlio baml)oo posts, etc., without employing glass, porcelain, or aoj 
other QOD-coDductor, yet llirough these hues they work without interruption 
during tropical deluges of ram, with miniature batteries consibting of 12 cells rf 
platinum wires and ^nc; no tcn»on is required, as is the case witb wire lines; 
tbe thick rod^i admit of mstjng that would he fatal to a wire lino not coated 
with zinc; rods (in India) are not more costly than wirea. In India it is D» 
cessary to uge tbe sunplest instruments possible, as they are apt lo bo deranged, 
owing to the prodigious electric eicilcment of the atmosphere, and there «• 
no mechanics at hand iu the rural district'*. In all the lines runmog ncrth and 
south there is a natural current of electricity continually flowing, and ttda «■■ 
rent deranges the polarity of the needles, confers permanent polaijtj <m nft 
iron, and produces cbcmical stains on prepared tissues." 

farmer's IMPItOVEMEST IX TDK TELEGKAFH. 

At the Providence meeOng of the Amcrirnn Association, Mr. Umm 0. 
Tanner, of Boston, gave an account of some improvements reoently aSlNtad 
by him in the electric telegraph, whereby two or more tarmuial statjona em 
mire iimultaneoui uiaof ttie lame wire &r tlie traDBmiiaioB of meMwgaa Bf 
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ft Terj simple combination and arrangement of tho two systems of House and 

Morse, fix>m two to twenty-eight messages might be in the process of transmis- 

skm over the same wire at one and the same time. Thus : Suppose we have two 

letter-printing telegraphs, one situated in Boston, the other in New York, and 

connected as usual for the purpose of transmitting messages ; suppose, further, 

that tho axis of the type-wheel in the Boston machine was connected by a 

irixe with one pole of a suitable galvanic battery, while the other polo of this 

battery was connected by an extended wire with tlie axis of tho tvpe-whccl 

of tlie machine in New York ; ftirther, let us remove tho two typo- wheels from 

their axis and substitute therefore a slender spring on each, at right angles to 

the axes, and which in the course of a revolution of the shafbs shall make 

cootact with the twenty-eight circular segments arranged concentrically 

Hound the axis of the t3rpe-wheel and insulated from it and from one another; 

itill fbrther, let each of ^e twenty-eight segments in the Boston instrument 

be connected severally with one polo of a complete " Morse" machine, which 

i^ at the other pole, in connection with tho earth; there will tlien bo 

twenty-eight " Morse" machines at Boston attached to the " House" machine, 

and by the revolution of the type- wheel axis these twenty-eight machines will 

be saocessively put into connection with the common communicating wire. 

Suppose twenty-eight " Morse" machines similarly connected with the "House" 

machine at New York ; if now the slender spring in each '' House" machine 

|u»MM^n on the " A" segment and the two type-wheel shafts be made to rotate 

rapidlj in the usual manner, at eveiy revolution of the type-wheels the " A" 

toaohlnes at Boston and Now York will be at once in connection with each 

other by means of the slender springs, the segments, and the conmion wire. 

If the type-wheels should make twenty revolutions per second, the dots orim- 

pulaes would succeed each other so rapidly as to make nearly a continuous 

line^ iriuch could be broken up into short and long lines by means of the key 

in the nsual mumer. He had operated with this arrangement on a circuit of 

aeyeral miles in length at Boston. 

IMPROVEMENT IN EI^CTROTYPIXG. 

When a page of type, or a wood eng^ving, is to be duplicated by the eleo- 
tmtjp e proceaa^ an impression of ttie article to be reproduced, is taken in soft 
lieeewaz. The mold thus made is dusted over with finely ground plumbago, 
•nd then placed in a solution of sulphate of copper, where it is subjected 1o 
the galyanic battery. The plumbago serves as a metallic base, on which cop- 
per ia deposited in the same manner that substances composed wholly of metal 
mre coated or galvanized. The dusting of the wax molds has heretofore been 
done by hand, which is a slow and laborious operation ; it is also imperfect, 
tar anlesB great care is taken to dust every portion evenly, the electrotype 
"Will prove defective. An improvement has been recently patented by Mr. J. 
^ AdaoM^ of Brooklyn, N. Y., for accompiisliing this dusting wholly by the 
«id oC m Tibimting brush, combined with a carriage-way, thns perfivmmg the 
'woric mora pvfcctly and economksally than htSare, 
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TELBGUAPBIC COHVUT&TOB. 

M. Gamier, st the Great ExWbition oT Paris, eiliibited a telegnpli 
muKitor" <if very ingenitina oonstwction, inwindod to be i»od with itanft 
telegraph. loatcful of operatiiig the koj hy luind fbr Gcndiug measKgoi in flb 
Gominoa ivnj', llio message was composed befon^hond, anS ilts[ioa^ liet~ 
along a rjiiuUer, whiuli i^ provided with two Ihousaaid keys, mode (/ 
lioii-condiicOug aubatauco, aod aocording aa they are arranged on the cyltofa 
thpy ell'ccl llie brcakiup aiidcloaingofllie ivcuil and writoilie m«Hag». Tfc 
operator lunis a aniidl Winch, and his message ia written a thousiuid t ' ~ 
tont io dots, daaliea, and spaces, with the gmlest rapidity. Wa wil 
dispitcb of two liumlrcd and leti words trai lutled by tbia apparatus ib fi 
miaute. Tlie mere idea tlius ingeniously inied oat by iL Gartiier, ** 
pliod to llie Morse tele«nipb, is undoubtodlj now ; but ii 
applied lo Bain's telcKru|ili In I84T. Bain composed liis 
oT perforated dry papiT, which c^Aned and dosed the cuciA 
were ruu between rollera by simply turning a small winch, and thus ttiT 
Bftgo waa sent forward tliroU({h thi> wires nt a great rate. — Srifilifk Ai 

EXPERIMESTAL OnSEEVATlOXa OS AN ELECTRIC CABLE. 

In tlie Physical Section of the British Association, Qlasfrow mefticic, lit 
W. Wliitchouso introduced the suhjert of BUbmarine telCRraphing. B* i» 
gardnd it :is nn established fact that the nautiod and engineering diffledtJB 
which at first fxisled had bpon already ovmxime, and that the Gxpnjma 
giuncd in Bulnnci^inp the shorter Icngtlis had enabled the pr<icclow to pro- 
vide Gir all COnlinjrencies niroctlng the grester. Mr, Whiloliousp then Utew 
the attention of the section to n scries of esperiment-il observaticms whkli lit 
had recently made upon tlie Mediterranenn and Newfoundland cables bdto 
they.iailcd for their reapoctivc dcsliEiations, These cables contained mi «p' 
gregale of 1,125 mflea of insulated clectrio wire — Ktiii the experimenta w«B 
conducted cliiefly irith jeforence to tlio problem of tha practicability of » 
tabliahini,' clwlrie ccnununicalioaa with Inilin, Anstrnlia, and America. Hi 
resnHs of nil the oipcrinienta weto recorded by a steel stylo upra dKU- 
cheraieal p.iper by the action gf the current itsciC while the jmper waaMIki 
Bamo time divided into seconds and fhicHonal parts of a i^erond \iy iXtorand 
a pendulum. This mode of operating admits of grMt delicacy in tt» d«t» 
mination of llie reaults, as the seconds can afterward be divided IMo tan- 
dredths by the uso of a "vernier," and the result road off with th&ania 
bdlity as a liaroinebic obacrvntiou. Kiilarged £ic-Himilcs of the elocttieia- 
tographs, as the author dUla tl^em, were cxliihitcd as dh^nnma, and the actial 
Slips of electro-ehoinieal paper were laid upon the tatile, Tho weU-knowi 
effects of Induction upon Iho cnrront were accurately diaphiypd ; and oon- 
trsHted with these were other aatcjiTaphB pliowing the eflbct of txMj 
dlschai^nK the wire tiy giring it an adequate charge of the oppwrite elaMMIf 
in the mode proposed liy the author. No loo than 8 rnrrents — t 
'"'' 4 ni-galivc — wi?iv in Hiia waj ttflimnilteil In a 
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through the same length of wire (1,126 miles), through which a single current 
required a second and a half to discharge itBeHf sponUineousiy upon the paper. 
Having stated the precautions adopted to guard against error in the obser\'a- 
tkmfl^ the details of the experiments were then concisely given, including 
those for "velocity," which showed a much higher rate attainable by the 
magneto-electric than by the voltaic current. The autlior tiion recapitulated 
the fiicts, to which he especially invited attention : First, the mode of testing 
Telocity by the use of a voltaic current divided into two parts (a split cur- 
rent), one of which shall pass through a graduated resistance-tube of distilled 
water, and a few feet only of wire, while the other part shall be sent through 
the long circuit, both being made to record themselves by adjacent styles 
qpon the same slip of electro-chemical paper. Second, the use c^ magneto- 
deetric "twin-currents,'' synchronous in tlieir origin, but wholly distinct in 
fbeir metallic circuits, for the same purpose, whether they be made to record 
themselves direct upon the paper, or to actuate relays or receiving instro- 
ments which shall give contacts for a local printing Itattery. Third, the effect 
of induction, retardation of the current, and cliarging of the wire, as shown 
antographically ; and contrasted with tiiis — ^fourth, the rapid and forcible dis- 
charging of the T^vire by the u»e of an opposite current ; and hence — fiftii, the 
use of this as a means of maintaining or restoring at pleasure the electric 
equilibrium of the wire. Sixth, absolute neutralization of currents by too 
npid ToveraaL Seventh, comparison of working speed attainable in a given 
length of wire by the use of repetitions of similar voltaic currents as con- 
trMted with alternating magneto-electric currents, and which, at the lowest 
estimate, seemed to bo 7 or 8 to one in favor of the latter. Eighth, proof of 
the co-existenoe of several vraves of electric force of opposite character in a 
wire of given length, of which each respectively will arrive at its destination 
without interference. Ninth, the velocity, or rather amount of retardation, 
greatly influenced by the energy of the current employed, other conditions 
remaining the same. Tenth, no adequate advantages obtained in a 300 mile 
length by doubling or trebling the mass of conducting metals. The author, 
in oomchiabn stated his conviction that it appeared from these experiments, 
as well as from trials which he had made with an instrument of the simplest 
ianMkf actuated by magneto-electric currents, that the working Fpeed attainable 
in a sobmarine wire of 1,125 miles was ample for commerdal success. And 
mmf we not, he added, fiurly conclude also that India, Australia, and Amer- 
ioS) are aeoesBible by telegraph without tiio use of wires larger than those 
wwmnnly employed in submarine cables? 

ON PSBISTALTIC raDTJCnOlT OP ELECTBTC CUKBEyrS IN SUB- 

MABINB TELEGKAPH-WIBES. 

The l3lkmiiig paper was road to the British Association by Professor Thorn- 
eon. " Beoent ezammations of the propagation of eh*' ^>^rough wires in 
■abaqfoeoas and sabtemmeen telflfr ^^^^^rvatioa 
ef pheoDBena of indnoed eleoli*' ^^^B^^c^ 
flrom the ptHnoBSBa (( 
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hitlifrto been called electro-dynunic, orelecLro-msgoBticmilucliMi, but' 
for the fiidirt, it irill b^ conTenieat to desigtiate exdiuurely bv ths nqa 
olcotro-mngiiPlLc. The new phenomBDa presBiit a. veiy pcrieoi analotcy widi 
tbo mutual uiflueiii?cs ct a tiiimber of oIa.<!tic tubte bound to^Uicr laun% 
througtiout their lengtbE, and Buiroundcd and QUcd with a llqviid whkit Jl 
forrcd tliroD^h one or more of tbem, tvbile the otbcrr? are left n~ilh tb^wdl 
opou or olosed. The bydrusta^e praraciro applied to force tha liquid tiatm^ 
any of the (u)ics wQl caase them to bwcU and to prees against the oBKa^ 
-nhiob n'ill thii^ >>y jjeri&laltiu aclioii, Compel tbo liquid contuubd iu llum n 
moTC in liilliTetit parlg of them in One direotion or the other. A long «nU 
cylinilcr of India-rubber, hored sTnunetricallj in (bur, sii, or mote drculBip«» 
ages parallel to its lea^tb, will cornepond to an ordlnaiy leli^graphic aU| 
COnlainin;; tb(> Mmo number of COpper-wires, separated Ironi one anotUerosff 
by gutia p<Toba; aud llii; hydraulic motion iivill follow ligoroualj the Mn| 
laws aa tbo electrical coniliiolioc, and will be oxproased by identical larmmgi 
in mathe^lati^■i^ provitli-d Ibc latoml dlmenfiona of tbo bores ore W mtti 
incomparison with I., i i. i, .■!(,- '.r [li.' \i'.«.'ity of tho fluid ao gr««^ ftjt' 

the moiiiitiy arc lint i , Kiel are consequently depeoi 

ent iiHwMlifrn,, 1,1 i.| l™lin„. Ilc-nce the author 

coiisidft-i l„„i!.rlfji , .1, , , ;, ,, -I l,.„,| (,f dertricattiniicowalludrf 
to, pfri.iritliic iiiihii-i . 1,, iii,ii;ii^ii[,uii h iv,,ni tiio eleccro-mafoeiic kind of 
eleclro-ilynaiEiic iinli.i liuii. Among the resulfs noticed, he mentioned, ■ 
beJriK "' prai-tio:il ii,i[,..rl!inLf, that Ibo cspertmeals which have been made 
on the lr:iiisiiii[i^i<in nl' I'Tirrenla barlra-ard and ftirwanl by the difleront wiiw 
of a niuiliplo cable, do not indicate correctly the degree of retardation tliMit 
to be oxpctleil whin signals uTo to be Inmsmiltcd through tlio same antonsl 
of wire liiid otit in a cahio of the fhil length. It rullcnvs that eipectatioiu at 
to the working of a aubmnrino telegraph hetwcen BriUiia and Amcric* 
founded on sucb experimenln, may proTB Gdiaeiaus ; and to avoid the chanol 
of prodigious lowes in Bneh an Uijderlating, tho aullior suggested th»I tilt 
working of the Vantaand Bahikhiva wire should hp oianiined. He renwrtad 
that a part of the tljeorj communicntcd by liimflelf to tho Iloyal Society IM 
Miij', and published in tho Pnicidedings, ehowB that a wire of S timM tta 
length of the Varna and Bolaklava wire, if of the Bame lateral diaieniDi^ 
would ^TC 36 timra (ho retardation, and 36 tim» the elownesg of mSob. 
If the dislinclnesM of utterance and rapidity of nclion, practicable with Ite 
Varna and Balakhisa vbe, are only Bueli as to bo not inconvenient, it wotfd 
bo aeofsaiiy to linvo a wire of G limes the diameter; or better, 36 irinarf 
the iiune dimensions; or a larjjer number of still smaller wires twistod tD- 
gelher under a gutla pnrtha co\-eriup, to give tolerably conrcniont action V 
a aubm inne crlbK of B times the length Tlie theory shows bow, &om rtW- 
ful ob=ir\ations on such amind as Ihat hctn-cen Vaxnii and BaklWaT^^ m 
exact e"limate of the hlenl dimensions required for greater diatgLDce^ M 
BufBiient for smiD'r rii t mn » imi hr m In, Tminen.ie economy may l)« 
practiced in attending to ihiie indication') of theory in ah submanneoili 
conatRKted in future for short diatances and the non-Mure of great ^rft 
Ukwg» eua aloae be insured by usuig them in a preliminary ea^" 
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On the Polar Decomposition of Waier by Fn'diondl and Atmospheric Eke- 
triciiy^ ly Prttfessar Andreics. — ^The author hoving dra'wii attention to the fact 
that water had never been decompoaod ))y the action of the common friction 
electricity, 5!o as to collect the gases and exhibit them at the opposite pole^, 
stated chut the cause of the failure of the cxperiiii(;nt wn.s the solution of the 
gases in the mass of the liquid. ByAising platina wires in thcrmomet^>r tubes 
this difBculty is avoided, and the gases may l>e thon ohtaiiitd and coIk>cted 
with the same facility as in ordinary eudioinetric expcTimcnts. By arranging 
a series of such tubcfii, the operations may be almost indefinitely repeated. 
On raising an electrical kite, the author 8Ucceo<led in obt;iiuing the polar de- 
composition of water by atmosplieric electricity. Tho obscn'ations were made 
in fine weather, when tho atmosphere wa^^ not usually charge<l with electricity. 
Although tlie gases were easily (^olU'Cted and measunid, from the dehcate form 
of apparatus employed, the quantity of water dcrcomposed in this case amounted 
only to one 700,00Uth of a grain in the hour. — Proc. British Associaiinn. 

BoneUi ExjHrim^rtts in El^-rtric d/mmvnicalion. — Experiments have recently 
been made in Sardinia by M. Bonelli with a view of u.«irig tho common iron 
railway track as a conductor of electricity for telegrapliic purposea It is thus 
proposed to convert railways into telegraphic lines and make the electro-maf^ 
netic ma/rhine an attachment and servant to the locomotive. In an experiment 
ppported, it is stated that a locomotive ninning at full speed repeatedly ex- 
changed messag(:s with tho station whence it started. The questions and 
answers were varied and repeated during numerous trips, without a single 
fiuilt, and the inventor finally announced his cyjmplete success to tho Minister 
of Public Works at Turin from a car running at the rato of a mile in two 
minutes. • 

THE MEDITERRANEAN SUBMARINE TELEGR-VPn. 

The work of completing the Mediterranean Electric Telegraph, which will 
oltimutely ftimish a communication between Lon<3on, Eg^-pt, and India, has 
been vigorously pushed during the past year. It will be remembered that last 
year* 110 miles of cable were laid down betwcc-n Spezzia and tho most north- 
cm point of Corsica. For this section of the line 90 miles of cable, weighing 
eight tons to thu mile, and containing six insulat»jd wirc5«, were required ; tho 
remainder was taken to the straits between Gorf*ica and Sardinia, and twelve 
xniice wore laid down there, the communication having meantime been com- 
pleted alonj? the island of Corsica by land. Tho communication being now 
oompletc from Ix)ndon to CagUari, in the south of Sardinia, and the lino from 
Algiers to Capo Bonan, on tho African coast, having been ojM^ned January, 
1855, nothing is now wanted to complete tho communication between Lon- 
don and Algiers but a submarine cable from Cape Spariivento, adjoining 
Cagliari, to Bonan. This aible is already manufactured, and i.s the largf^st and 
heaviest, beside being the louge-st, ever laid down. It is 130 miles long, 
eich mile weighing ^ nd tht* whole c-able weighing 1,200 tons. Tliis 

'kk ezclnaivo of 12 '^er cable sent with it to avoid all chance of 

• U \c Discovery for 1BS&, ^ '^^ .\«^ 
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He erects a firame-woik on the locality of danger, in which he places a com- 
bination of simple mechanism for raising and lowering signals — ^flags or balls 
for the daTtime, and colored lights for the night The mechanism is operated 
bj a float resting in the water. As the tide rises and falls the machmeiy 
moyes and the signals change. Thus, there may be a signal for each foot of 
depth; when the water is two feet deep, two signals will bo shown; as 
Boon as the tide has risen another foot, three signals will be exhibited — and 
BO on, vice versa. — Scientific American. 

On the dUeetion and measurcTneni of Atmospheric Electricity by Oie Photo- 
barograph and Thermograph. — Photography has already rendered considerable 
aid to science, and some results brought before the British Association by Hr. 
Johnson, Baddiffe Observer, Oxford, fiimish an example of this. On examin- 
ing and comparing the registrations of the thermometer and barometer certain 
peculiarities presented themselves which indicate a curious connection between 
the course of these instruments and the state of the weather. The line which 
indicates tliis course is sometimes serrated, sometimes even and continuous ; 
and these appearances correspond to certain determinate states of the weather. 
The most remarkable result is a sudden cliangc of the height of the barometric 
eolumn, which takes place simultaneously with the occurrence of a peal of 
tbonder: — a contemporaneous elTect was produced upon the thermometer. 

ON THE AUHO^A BOKEALIS. 

At the last meeting of the British Association, Sir John Ross, presented a 
oommmiication, in support of a theory respecting the origin of the Aurora 
Borealis, wliich he first promulgated some years aga Sir John Ross sajrs : — 
" It having occurred to me tliat, if my theory was true, namely, ' that the phe- 
nomena of the aurora borealis were occasioned by the action of the sun, when 
below the pole, on the surrounding masses of colored ice, by its rays being 
reflected from the points of incidence to clouds above the pole which were 
before invisible,' the phenomena might be artificially produced; to accomplish 
this, I placed a powerful lamp to represent the sun, havmg a lens, at the focal 
distance of which I placed a rectified terrcstial globe, on which bruised glass, 
of the various colors we have seen in Baffin*s Bay, was placed, to represent the 
colored icebergs we had seen in that locality, while the space between Green- 
land and Spitzbergen was left blank, to represent the sea. To represent the 
donds above the pole, which were to receive the refracted rays, I applied a hot 
Iron to a spongy ; and, by giving the globe a regular diurnal motion, I produced 
the phenomena vulgarly called " The Merry Dancers," and every other appear- 
ance, exactly as seen in the natural sky, while it disappeared as the globe turn- 
ed, as being the part representing the sea to the points of incidence. In oor- 
xoboratjon of my theory, I have to remark tliat, during my last voyage to the 
Arctic Regions (1850-1), we never, among the numerous icrcberga, saw any that 
were cok>red, but all wero a yellowish white ; and during the foUowmg winter, 
the aurora was exactiv tho same color ; and, when that part of the globe was 
ooveied with faruiaec' color, the phenomena ^lodnfi^iVcLTxe; «s:^- 
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iment tfbs the same, aj; wa^ a^ tbo Auroro iustrnliB, in llie Antardie le- 
giODS, where no coloroti icebergB were arer aoen. At the time this Oikhj «U 
flr^t promulfiiited a ccintmvpray took plate between the celebrated Prot Seh* 
madi^r, nf Allono, who 'iiippnnod m; theory, and the do )es9 dlistingiudiedlC 
Arago, who, haiing oppos<!d it, WDt H. G. Uorteaa aod another to Huanlf- 
fest on purpose to ohsoire tho uiran, and decide llio quesiioo, I saw dm 
at Sloekholiii on their rcluru, when they told me tlieir obwrvaticms teadsd V) 
conllrm niy tlicory; but their report being untkrorable to the expeclatiooa of 
M. Ara^, it vraa norpT publiahad ; oeitiier wae the coirespondeooe bflnrwa 
tho two Professors, owing lo the Umeotod death of PtoE Schmnache*. Ir»- 
gret that it 'm out of mi- power to exhibit tlio experimeuts I hare deaerilAd, 
owing to tlic peculiar iiiamier in wliiuh the room must be darkened, eTen fTt 
had tho neccsairj a^ipnintus with me ; but it ia an experimeDt so mn^il* tw 
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An eminent London culler (Mr. Weiss of the Strand), to whose inreniioBl 
modem surgnry is uuJer TOUflidprnblo obligutionB, lias remarked that fled 
eccnied to bu niucli improved wht'D it hart btromo maty in tho earth, and pro- 
vided tlie rust waa not IhctitiouKly produced by Ihc application of adds. He 
aceordiuglr buried eolnB razor-blndes for nearly three yeara, and the resoll 
fully corresponded lo liia cxpectoltan. The tiladea ^s-ere coated with rost, 
which had tiiu appearance of haviug exuded from within, but were nol erodcit 
as 'dl m oveiL Analogy led to the eoe- 

sa g g respect to iron, under sfnalM 

PL ce in tiia justness of his ticws, te 

po IT the Itdu, amounting to anein 

B 1^ d been shod. Kaeh shoe con- 
rM raps, ri<ini; from the fijur odM 

the pile; tlie totnl length, ftoQ 
flliostmp, being about aixlMi 

found to bo not much cotTodrt 

ha become extremely and beiofr 

ro pjintB in qncation were coo- 

ry nf sam leld. good ii-ith respect to aodi 

an pn ro re aubjected to tho oxperiniaDC 

esctpt tho straps . lh,se, whicli, in addition to their sonorousness, posMSSel* 

degree of (onghncsa quite unnpproached by coratnon iron, and whicJi wer«, b 

fact, imperfeet carbureta, produced steel of a unality inOnitely auperior to loj 

whioh, in llio course of his bualncsa, Mr. Wei.sa ha:l crer before ;Tiet with; in- 

■yimuch, lh;tt wliileit was in g^uend request among tho workmen for tools, Ibcy 

imandcd higher wag^a for wurkiiig iL — ^Tlicae straps, iv-cighlng nltogpther abwit 

ght ton=, wore consequently sepsmled from tho solid poinL't, and these ha 

"iJH to old iriQB. Thfl oitorior diffcrenee bet«'een the parts of the sauw Aot, 
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led, at first, to the suppositioii, that they were composed of two Borts of iron; 
but besides the utter improbability of tliis, the contrary was proved by an ex- 
amination, which led to the inference that the extremities of the piles having 
been charred, the straps of iron closely wedged between them and the stratmn 
in w^ich they were imbedded, must have been subjected to a galvanic action. 
which, in the course of some six or seven himdred years, gradually {nxxluced 
the effects recorded. 



ELECTRO-CHEMICAL PAPER FOR TELEGRAPHIC PL^RPOSES. 

IL liaisonnouve has recently presented to the French Academy an electro- 
diemical paper for telegraphic purposes, which seems to fulfill all the condi- 
tions necessary for complete success, which ho cuumeratcs as follows : 1st. 
cheapness; 2d. su£Sciently sized to take annotations in ink; 3d. sufiQciently 
humid to be a conductor, yet without excess, so as to receive these annota- 
tions; 4th. slightly acid, to increase its conductibility, yet not enough to affect 
the metals which it touches ; 6th. easily decomposablo by electricity ; 6th. 
giving, by means of this decomposition, a deep-colored, insoluble and stable 
nit; Tth. of so simple a composition that it can bo prepared at the stations 
themselves, if found advisable; 8th. not requiring any peculiar kiud of paper 
pulp; 9th. of an easy and simple composition, not requiring the proportions 
of the salts to be veiy exact. 

The fi)rmula for the preparation of tliis paper is as follows: — ^Water, 100 
parts; crystallized nitrate of ammonia, 150; yellow cyanide of potassium and 
iron, 5. By using 150 parts nitrate of ammonia this paper acts well in the 
summer, and without requiring to be kept from the air. A short immersion 
m water will remove any excess of these proportions. It may be prdonged 
without injury to the deamess of the characters. 

COMPASS VARIATIONS IN THE MERCANTILE MARINE. 

Colonel Sabine, of England, in a recent publication on the danger to which 
vcoooIb are exposed from compass variations, expresses the opinion that in all 
large ports, at least, in which vessels are equipped, a competent person should 
be appointed, whose duties should be — to select in every ship an advantageous 
position for a standard compass, combining the two requisites in such selection 
of a manageable local attraction, and of convenient access for navigating the 
ship; to determine experimentally the local deviations of the standard com- 
pasB in different azimuths ; to instruct the master how to repeat the same on 
ftiture occasions ; and to see that ho riglitly and thoroughly understands the 
deduction of the true magnetic courses from those of tlie standard compass, 
and of the course by the standard compass corresponding to the true course 
which he desires to steer. The performance of these duties on the part 
of the person so appointed to be imperative, at least in all cases of iron ships 
and steamers, by a regulation that no such ship should be permitted to leave 
Hie port until a certificate should bo produced that they have been duly per 
Ibrmcd. 

7* 
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.i;XETIO FOKCE OF OXYGEK. 



U. Secquercl, Giicccoiiin^- Farodny, lina also established Uie bet that atygK 
in magnr-tio, aod that uiniotpheric air, in virtue of the oxygaa !t containapi^ 
takes of th? samo prnpcrly. The mode oT experiment to mDasnre Hba fan* 
exercised by a magiitt on n gas in comparison with the effect produced npoi 
a body taken us imilv, ronsieled in placing sacceteiTclj Btsall bus of gtaa^ i 
vras, etc., in ii vacuum and in ditHerent gaeea, in order to determiaa Ihemp | 
ni tic i>on-cr of the gas Liy tbe difference of effect produced under these Mo | 
cunditioii^. He tliua CHtnbluthed that the relation between tbe anracftm </ 
oxyfren by a mugnel, anil tlie repuMoo in an equal volnme oT water, li (•» 
porlloneii lo Ihe density of the gaz, and that it ia repreemted by 0'18 «t thi 
temperature of 12° Cent. irweTcSMA that tbe earth ia sairoimded bjBBil 
□f air equivalent in weight lu a Etratum of mercary 76 centimetrea in bei|h 
ive cin unilcratHnd thot ;i siiuUar mass submitted to the iuoeassnt vaiiHiaS i 
of terapemmrc-nnd priE^urc, ought to excrciM aa infineoce od boom «f Ife* | 
pbenouien.t dependent on tern^atrial msgnetiam. In calculating wbat te Ai 
real magnetic power of lliis ffuiJ mass, wc (Ind that it ig equivnlcat to an im- 
mense shell of iron, of .. Uiii^knefs of ,'„t1i of a mUHuieler, eovering the entire 
Burface of the globe, Tlie rc-aiUta of Faraday, Becquerel, aad Mntteucci, «■ 
taioed by dia'erciit mcthcda, all agree. M. Flucker having nsached olbr 
reaulls by a pruoess of hia oivn — a method by weight — Becqucrel hM reneirtd 
his researcbe.', and coolirnia anew his iirevioaa rcsullfl. 

DK. BET.!, O.V THE SO-CAU.ED "SPIRITUAL PnEN'OMKSA." 
Vi'e oxirncr I'rijni IL Ji,ly nunibiT oflhe AinmKin Journal of fneanity tin 
follywini.- ('\li.ii-t (ii\, ; ,■.. ■ ;.■ i l.y Pr. Efll, of the Meljinc IToflpital. Maai, 
nt llip riveiit mr. tin: ■ i ■■. iiiiC'ndeiitS of InKine Hospitals, asannUed 
in Uwkm, .\ i-^i|ivi . ; ■ . ii trrC was presented hy Dr. Beli U ■ 

prcvir.iis ni'ciliii,- <-r :■ ■ \-. ■■ .u ti, lifld In Washington, D. C„ butthi^lij 
rcqMniil iif si-itr:il 1 1- ^iilii-ri-, wa.? iif.t ii>portcd. They ccusiderod that Ot 
isinjlf f-iiliji'ct iv^i'i tl.' f] 100 Immature, nnil so much connected in tbe pobfc 
niiiiii with llii' tiilii-ii I. (IS as to make It iaexpedjont that it ehould b« Bcn 
Ib;in ;iii(]uiin'i'i| p iiir.itly ii.i nmong the topics disuUEsed by the Aoociatiea 

Dt. iiill amiiiniici ■! I y expressing bia BurpriBe in finding last yewttwtil 
su l;ir;:.' ii iiuiiirrj; o:" |i -rsouj^ whose Uvea were spent in inveetl gating It* 
renpnuril inlliniir.v; ..I uiiNd And liody, scarcely a single member had ginot 
nioiniiits ult'iKkm !■■ ii topic directly in his palli. which, n-hethor trgardBl 
^■< nii-rily ;iii ■piiliEii ■ nicnlul delusion, or oa a new piiycliologicn] sdram 
w,i3 proJuiiriK >i"b i.,..!iiintou3 effqcta upon the world. It whs now said lo 
imnilur ovlt livo luillmH nf believer^ had nn extended lilerature. a talenlBl 
ptrimlical pre?- in iii;iiij lunus, auj tin4 ecrtainly taken Oist hold on natg 
minds orsoWriic=3 and power. lie waa well awara how eaeily U was tatnri 
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custodiet ipsoa custodes t But if there was any class of men who had duties 
in this direction, it was those of our specialty. Our reports contain the record 
of many cases of insanity said to have been produced by it. It was im- 
port^mt) whether true or false, or mixed, that its precise depth, length, and 
nature, should be studied out. As is well-known, mystery always loses its 
terrific character when boldly met, and opened to the light of noon-day. Dr. 
Bell remarked, that on his return home from the meeting at Washington, he 
had a peculiar wish to verify his pre^ous observations on what are technl- 
oally known as the physical manifestations of this new science. He could 
not pretend to doubt his repeated personal observations, addressed to his 
si^t, hearing and touch, and separated, as he believed, from any possibility 
of error or collusive fraud. Yet the oiBfer by Professor Henry, of a large sum 
to any person who would make one of his tables move in the Smithsonian 
-iistitution, and the obvious incredulity of many of the "brethren," had in- 
daced tiie desire again to see some Ml and unequivocal experiments in tabk- 
moving. An opportunity was not long wanting. On the occasion of the visit 
of a well-known gentleman long connected with the insane, and who never 
. had seen any of these phenomena at the Asylum, Dr. Bell invited him to go 
to a family where a medium of considerable power was visiting. The medium 
was a young lady of eighteen or twenty, of very slight figure, weighing eighty 
or ninety pounds, and had discovered herself to be a medium while on a 
nrisit to these distant relatives. A family, from character and position more 
entirely beyond the suspicion of even winking at any thing like fraud or irreg- 
ularity, does not exist in the world. They were so fortunate as to find the 
medium at home, and the circle was made of five persons. The ordinary 
manifestations of raps, beating of musical tunes and responses to mental and 
spoken questions, were very completely presented, as well as the movements 
of the table under the mere contact of fingers' ends. Finding that things 
appeared very favorable to a full exhibition of what he wished to see, •as 
o\Tnced by the very facile movements of the table under contact. Dr. Bell 
proposed trying the grand experimenium cruds of tlie physical manifestations 
—the movement of the table without any human contact, direct or indirect. 
He was permitted to arrange things to suit himself, and began by opening 
Ibe table more widely, and inserting two movable table-leaves, which in- 
creased the length from about six to perhaps nine or ten feet. This he felt 
also gave him an opportunity to see and upset all wires and mechanism con- 
«M2ed, or at least to answer positively as to their non-existence. The table 
"Was a solid structure of black- walnut, with six carved legs — the whole of such 
a weight that, when the castors were all in the right line for motion, he could 
jnst start it by the fiiU grasp of the thumb and fingers of both hands. The 
persons stood on the sides of the table, three and two, and back from its edge 
about eighteen inches. As Dr. Bell is some six feet two inches in height, ho 
averred that he had no difficulty in seeing between the table and the persons of 
all present. The hands were raised over it at about the same height of a foot 
and a half. At a request the table commenced its motion, with moderate 
gpeedj occasionally halting, and then gliding on a foot or two at once. It 
seemed as if its motion would have been continuous, if the hands above it had 
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followed along pari jia^jii. On readiing the folding-donra, diviiiiiigoff thoieo 
parlors, and whicb nere open, it Itee OTsr aa Iroa rod oq which Ihe iov- 
trucks travL'i-aod, ar.d which projected lialTor tblec-quaiters of »ii bicfa abate 
the lerd ur tlic cnr|.K.-t. 1 1 then mtered tbe other pnrior, Bud wmt its whole 
length, imlll it utmc ucur tbo piep-gkes at its end, a oenUir-lable bsTing bma 
pushed osido by one of iha party to allow its Bkh courw. At reqocsi, ft* 
they durhig (his time sfioko aa if tn actual bainga, the motioo was ravenil, 
and it returned, until it again reached lUe iron rod. Hero it stuck, nw 
table hove, ercaked. aud struggled, bot all in vain ; it could not mmamnt ttw 
obstacle. The medium was then " impnesed by the spirits" lo nritc^ Md, 
ecixiog a pencil, hntitily wrote UiBt if the Jbre-lcga were lifted over the te; 
tbey (/. e, the spirityj thou|>ht tbej ooald push ttio others over. Thia «M 
done, and tlic niotiou ki'pt un. Once or twice Dr. Bell requested all to willy 
draw a llllle Airtlier Irom the tables "to see how &r the ioflQeaoo would O- 
Umd." It was found tlial, wbenever a much greater distauce, gay two bet, 
was rcnehed, tlic moveincTJt eeaaed, sad a delaj of three or four miwfrl 
occurred before it rccotumenccd, giving the idea that, if bn&en aSjAOHMii 
re actu ulit' n of force was ueedJUl lo pat it tn. motion agun "Rm Mli 
ed ar tart 4I. ut as left 

Ih h>J 

ga be nhoDced iTtlH 

cB, so tlial tltf 



be capabi oTbrfEf 
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oonfomidftd by genaralities, he should hardlj be able otherwise to explain it. 
A few weeks afterward, what purported to be the spirit o£ that brother nar- 
rated the essential particulars of the intorviow, the place where, do\m to the 
well-recoUcctcd tact Ouii he was adjusting the stirrups of his horae^ preparatory 
to a distant journey, when it was held I Pretty early, however, in his invest- 
igations, Dr. Bell began to find that, however correct his spiritual conferees 
were in most of their responses, the moment a question was put involving a 
response the truth, of which was unknown to him, uniform &ilure occurred* 
Sometimes when ho believed at the time that his questions were truly 
answered, subsequent information had 8lio\s'n him that ho had been mistaken. 
He had answers which ho believed to be true, when the &cts were decidedly 
otherwise. Pursuing this train of inquiry, he found the "spirits," while aver- 
ring that they could see him distinctly, " face to face," never could read tlio 
signatures taken from an old file, and unfolded wiOunU his having seen the 
wrJing. Yet as soon as he had cast his eye upon the signature, without 
allowing any one else to see it, it was promptly and correctly reproduced by 
the alphabetical rappings. And again, when ho had made a previous arrange- 
ment with his family that they should do certain things every quarter of an 
hour at home — he, of course, not knowing what — while he was to ask the 
*' spirit'' wliat was done at tlio instant, uniform failure occurred. He proved, 
too, that the tlieory of the "Spiritualists" to meet such difficulties, viz.: that 
evil or trilling spirits interfered at Vieir end of the telegraph — was not tenable. 
For the responses just before and after these gross failures had been eminently 
«od wonderfully accurate, and the " spirits" not only declared that they saw 
with perfect clearness what was going on at his house, but denied that there 
hud been any interruption or interference. Dr. Bell also gave examples 
where test questions, involving replies unknown to the interrogator, had been 
designedly intermixed with those which were known. The result uniformly 
was that the known responses, however curious and far remote, were cor- 
rectly reproduced; the unknown were a set of perfectly wild and blundering 
CRorB, the responses often being obviously formed out of the phraseology of 
the questk>n, as a stuck school-boy guesses out a reply 1 The result of the 
inquiries of Dr. Bell and his friends — ^for several gentlemen of eminently fitting 
tslents pursued the investigation with him — was briefly this: that wliai the 
gnegHoner knows, (he spirits know; whai the qtiestioner does not know^ the spirits 
are enUrdy ignorant of. In other words, that there are really no superhuman 
agencies in the matter at all — no connection with another state of existence ; 
but that it bears certain strong analogies to some of the experiences of dair- 
vcyancA, in that mysterious science of animal magnetism, as it lius bet-n pro- 
truding and receding for the last hundred years. Dr. Bell tliought tlioro was 
acme reason to believe that the matter reproduced may come not only fruni 
the questioner, but if in the mind of any one at the circle, thai it might be 
evolved. He made some obser\'ations upon the evidoncos of spirit existence, 
drawn ftom the cliaracter of tlio matter communicated by the mediums in a 
state of impression^ when, as is beliovod, spirits express themselves througli 
the human agent Of course, the quality of such composition is more or lei^s 
A queatioa of taste. Much of it is elevated, indicating higjti iiitftV^ft^x^ %;:;A 
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moral capacities in the mind to -wtihch it owes its origiii. Mnolt lAore is 
absurd, puerile and disgusting, infinitely below the grade of the haman pro* 
ductions of the same persons fix>m whom it xirofessedlj comes. Yet ih» 
spiritual revelation has given us nothing of such extraordinazy value or 
novelty as to stamp it, in the judgment of unprejudiced minds, as of sn^er* 
mundane production. Dr. Bell alluded to a treatise which had been pot into 
his hands by an earnest spiritualist, purporting to be the work ci Thomas 
Paine, the author of " The Age of Reason," etc., which was thought would 
carry conviction to any body, as it purported to be a full explanaticm of 
the formation and changes of this earth by one who, from his sUus^ must 
know all about it. The truth was that the work was the production of some 
mind, celestial or mundane, ignorant of the very first rudiments of chemical 
philosophy, in which the most ridiculous blunders were made on every page 
In matters which are as demonstrable as mathematics, and where, of course^ 
the answer can not bo made that the revelation was too high for conmnm 
readers. Nor does Dr. Bell believe, from his observations, that the waters 
fi'om tliis fountain ever reach a higher level than their source. The most 
elevated specimen of the spiritual literature would no doubt be found in the 
communications from Swedenborg and Lord Bacon, in Judge Edmond's ttid 
Dr. Dexter's first and second volumes. Yet whoever reads the very elegant 
and powerful preliminary treatises of these gentlemen, which Dr. Bell thought 
would compare favorably with any writings of the kind ever published, 
would not be able to feel that Swedenborg and Lord Bacon, after their nearly 
one and more than two centuries' residence respectively, amid the culture and 
refined senses of the superior spheres, had more than equaled their unpro* 
tending amanuenses still in " the vale of tears." Dr. Bell concluded by the 
expression of his full conviction that, while the feith in spirits must be given 
up as being connected with these facts, it was a topic, whether regarded as a 
physical novelty, or even as a delusion, cutting deeply into the very religious 
natures of our people, which was worth our fullest examination- There wer« 
great, novel, interesting facts here. They had not been treated fiurly and 
respectfully as they should have boon. The efiect was that the conununity 
knowing that here were fcu^ts. if human senses could be trusted at all, went 
away fi'om those who should have thrown light upon the mysteries, but who 
would or could not, to those who gave some explanation, even if it was one 
which uprooted all previous forms of religious faith. He hoped that the 
members of this Association, who were as much required to examine this 
topic as any order of men except, perhaps, the clergy, would not be afraid 
of looking it in the fece from any apprehensions of ridicule or of degrading 
their dignity. 

Dr. Gray inquired if there were any perceptible effects produced upon the 
feelings or health of the mediums by the exercise of this power. 

Dr. Bell replied that his inquiries of them led him to suppose that there 
were no palpable influences from tliis cause. 

Dr. Cutler wished to know if Dr. Bell supposed that the medium was con- 
scious of what was passing in the mind of the questioner. 

Dr. Bell thought such was not the case. The mediums all concur (and 




^et thoae la ptivDte life, al ImiEt, nre of Ihe highcaC worth — and, indeed, 
llievcd Ilml Many of Iboee who gratified those mU-resICid b; paid seeiiiDS 
TO ^ no I«a worthy) in dtcInriiiB that tliey liave no oonadoMoe* of »ny pnr- 
tki[wtiDn ui what is golnf; on behra Oieai. Nor oiutd he see, in Uie teOipm- 
■BCBti or other inUiniti'ms oftho mediums, any thing in common. They no 
a wide ezpaiiHicin of intcUlcenc?, fhxu Jorige Edmonds down to tb« 
;a inteltectunl derelopRient 
h <7uller inquired linw Dr. Boll 9ii|)posed the raps to be made. 
m doctor ndmiticd liia (Wim innbility to auggeet how, any mora thui ntj 
io DBPdle should inMst upon turning toward tho oorllj inatead ot 

raa a great number of reiy cnrions facta «m- 
3 with Che vanoiu brunches into which theso phenomena had ma Off, 
b he bod not time to enter into tlte consideration of. He conadered tbem 
•n n of lesa intense interest that the great question of the veiitahle e: 
ct the " QiirAi." The trmee spcakin;!, Ihe impresdons of a TisunI p 
onlcr, the compoaiion of alt sorts of prose and poetry, the curiomt " q>iiic- 
dratringn." aril slill otter manifestations ; of aome of them it is very dUSeott 
to make nn explanation; otiiera maybarpnfter be found in the das of fayator- 
ico-oervDiis exsiCcmenls, in whidi die indiridiuil, witboot any inleatJoD lo de- 
c^re, la k> wrapped up In on iatcmal flow of (hscjes as to lose conEcdouaneu 
at eKUmol tilings ; yet the intellectual proc«aa gves on. Still other pbaco- 
incna may perhupe be proved to be ronncctcd with the duality of Ujb brain. 
It ie nndouhted that Ihet ot^od is litto tho ear and eye, each ofwiuch is one 
of two Bymmetrical duphcates. When both net eoneurrently, but one dan of 
eObcts ts iirodueed. When the ear or eye beeomes dislocated lh<ni its tallaw, 
double TicJon and disturbod audition result One eye may be hahitually pa£S' 
ivo. »» tvtnna lo !» onu pcffeot optics of tho woss-eyed, and the ]iltantian is 
noi Polled to the images which il preaonta, although these imnges may bo all 
r -linrtly pirtOTwl on the retina, and may, by some assodalion or diaeaied 
i.iiii, Iw snbBcquently reproduced. The analogy of the hrflin lo Ibeao hota 
-'liown in the phenomena of dreaming, wbi.^n we do and say and ihiuk 
;« whidi are utterly fi^rcign to onr habitual feelliiga and views, m imi(4) 
d could vary from another. Or, again; it is aiustraled in not on- 
"ee of periodipBl mnnio, "rfiere, for a period of weeks, or months 
^ tho [ntient Uvea in a certwn Mate of moral, intdloctiiol, and aObci- 
1, perfectly unlike ^e other remnant of his ISfe. Wore a now 
Kor fflirtmot known (o enter the aecsoriuni and aasume the reiiu^ a more 
~f diEtinot set of reeults eonld not be expeotud. In Inebriety thn 
Klketa eiisL Tho plienomcna orini]ire»>ioDB made upon nn organ, Hid 

Ttr. Bel) admitted that many of the rtrsponses made by thn purporting 
"uptrltB" of your friends ore eo odd and unnat'tral, oa compnred srith your 
u Ihomlila or inaiuwr uf spwuli, aa to make it didtcutt to bolicve that they 
.... . — ji^^j .^ y^^j p^ ^ ^^^^ brain 

irown indi»i.lunliir. He rotated an 
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oirde, where his position was at the bottom of a long table, at the head of 
which the ^medium" sat, and on each side of her were some other perama 
All had paper and pencils in hand to minute down the responses, eta Owingts 
some " want of harmony" or other cause, the " spirits" &iled in correct rejdia^ 
and a good deal of confusion and repetition occurred. Often tbear reptf 
through the alphabet was, "we don't know," "we can't tdOl," etc Dr. 
Bell was amusing himself under these delays, in drawing with his pencfl 
a grotesque figure of an imaginary animal — ^a sort of griffin with homs, toska^ 
etc. After one of the replies of the " spirits" that they " did n't know," tiie 
doctor rather pettishly lifted his pencil from the paper, and said, " Well, do 
you know what this is?" The response was at once rapped out, " It is hard 
naming that beast 1" As he was in a position where no eye could oT^look 
him, and where no person beside himself could know what was drawn, he was 
at a loss to know out of whose brain, except his own, the quids: repartee 
could originate. He certainly had no consciousness of it. Dr. Bell also men- 
tioned other cases where the idea in the questioner's mind was reproduced, 
but in diflFerent phraseology fix)m that he held. A " spirit," for example, was 
asked where she had been buried. The answer was St. Augustine. The let- 
ter S was first rapped : he waited at A, having no idea that the contraction 
would be used, but it was, the rap being made at T. 

Dr. Nichols inquired whether Dr. Bell had any fiirther experiences and ob- 
servations in the curious inverted reverse handwriting, of which he had given 
an account last year. 

Dr. Bell replied that he understood that that phenomenon of handwritings 
where the pencil began at the last part of the last letter of the last word of 
the last sentence, and run back rapidly to the beginning, being also upside 
down to the writer, was not imcommon, although he had not again met wil^ 
it In one instance in his experience lately, the medium wrote in a reversed 
manner, so that the writing could be read in a mirror, or by being held up to 
the light, back to the reader — an obviously very easy thing as compared wilh 
that just described. 

Dr. Bell had seen many of the " spirit-drawmgs," which seemed like incon- 
gruous grotesque specimens of Chinese art — ^flowers, firuit, and leaves being 
aggregated against all the precedents of nature.or laws of botanical philosophy. 
They were only remarkable from being the production of persons tmskiSed 
in the use of the pencil, as was declared to be the case. Dr. Bell concluded 
by remarking that he regarded the question, whether the spirits of the dead 
had any thing to do with these phenomena, to be so much more important, in 
a practical point of view, than any other minor facts connected with them; 
that ho had pretermitted much of his attention to these curious incidents, in 
order to direct his investigations more to the other point, the result of whidb 
he had endeavored to give. 

CONSTITUTION OF THE SUN — SOLAR MAGNBTnSH. 

Mr. Thomson, one of the physicists who, with Camot, Joule, Meyer, and 
"^ have largely contributed toward establishmg the relations between heafc 
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and mechanical force, has extended his researches to the heat emitted by the 
smi; and he observes that this heat corresponds to a development of mechsm- 
ical force, which, in the space of about 100 years is equivalent to the whole 
acUve force required to produce the movement of all the planets. The author 
examines successively the different sources of heat, and ends by concluding 
that the solar heat can have no other than a meteoric origin, and that it re- 
sults from the motion of meteors which fall into the sun — an idea first put 
forth by Mr. Waterson at the meeting of the British Association at HulL 
Whatever may be the value of this hypothesis, we would ask whether it 
would not be more simple to admit that the solar heat proceeds simply from 
the rotatory movement of the sun. Mr. Thomson admits himself that the 
rotation is necessary to the production of the heat. It is known that the sun 
moves on its axis, and what use is this invention of meteorites, which nothing 
justifies? This idea of deriving heat from motion, which was rejected more 
than thirty years ago, suggests the hypothesis which assigns an analogous 
origin to terrestrial, and hence to planetary magnetism. The question of 
s(dar magnetism has been conclusively settled by the researches of M. Secchi, 
director of the observatory at Rome. The sun, which is a source of light, 
and a source of heat, is then a source of magnetism also— heat, light, electric- 
ity, and magnetism have then a common origin— matter m motion.--i£ 
Niddes^ Paris Correspondence SiUiman's Journal. 

FARADAY ON THE NATURE OF GRAVITY AND PHYSICAL FORCE. 

It is probably of great importance that our thoughts should be stirred up at 
this time to the reconsideration of the general nature of physical force, and 
especially to those forms of it which are concerned in actions at a distance. 
These are connected very intimately with those which occur at insensible dis- 
tances ; and it is to be expected that the progress which physical science has 
made in later times will enable us to approach this deep and difficult subject 
with &r more advantage than any possessed by philosophers at former pe- 
riods. At present we are accustomed to admit action at sensible distances, 
as of one magnet upon another, or of the sun upon the earth, as if such ad- 
mission wei::e itself a perfect answer to any inquiry into the nature of the 
physical means which cause different bodies to affect each other ; and the 
man who hesitates to admit the sufficiency of the answer, or of the assumption 
on which it rests, runs some risk of appearing ridiculous and ignorant before 
the world of science. Yet Newton, who did more than any other man in 
demonstrating the law of action of distant bodies, including among such the 
Bon and Saturn, which are nine hundred millions of miles apart, did not leave 
the subject without recording his weU-considered judgment, that the mere at- 
traction of different portions of matter was not a sufficient or satisfectory 
thought for the philosopher. That gravity should be innate, inherent, and es- 
sential to matter, so that one body may act upon another at a distance through 
a vacuum without the mediation of any thing else, by and through which their 
action and force may be conveyed from one to another, is, he says, to him a 
great abmirdity. Gravity must be caused by an agent acting constantly ac- 



162 AKKUAL OF HCIKHriirW DISCOVERY. 

cording 10 certain law^ : but wbslber tlua agwU tw mMerial 
loaves to iLocon^der^irlim of bis ratHloa. TliiB ia ibo oDwani-tooldiig ttioa^ 
of one who, bv his Lmiwli-dge md Wtc quality of mind, eaw in ^e diaoMd 
an unctiioij<t Bubstanto k'OLiffrUiUed vbea as jet it was Icnovii but aa ft liM» 
parent stono, and foreiolil Ibo preaence of a combustible aubalanco in watac* 
ccnturj before n-ator n-a-t dscompoeed or hydrogen disoovered ; tad I ttaoM 
help belicTiDg that the lime if near at liand when his tJiaugbt regarding gnirif 
will produce Ihiit; iii)d. witti that impression, I shall rentu 
tiona upon what apprnra to me the inaufflctcncf of the oauoUj acoeptwl 
tiona of gmvit;' and ul' tliot^o forces generally whicli are supposed to act i 
distance, having respi^ct lo the modern and philosophic new of Uia ocue 
Uon and indpstrqcti.'ility uf force. 

Tlic notion of the imiviLaling (bnje is, with tboae who admit Nowton's] 
but go with him no fhnhi.'r, that matter attTRota matter with a BtreDgtb iH 
is inversely aa the Aqunre of the distance. Consider tlien a mase of sn 
(or a particle), for wliicli present purpose the sun will cerre, and 
globe likeoiieorthcphinets, aaooreulliiaithrainwtadiatafceB fienM|f 
Bpacc and phictil near thu sun na our earth is; the attraction of gisTi^ii 
then exerlcd, nod wo any tlinl flic siiu iittrucls the earth, nnd. also, that Ibl 

lion iij.ny eilliiT iiriw. f,-,/i(i,ic ofibe proaeuee of tlio cartli near the aua.oril 
miist Imii' iMT-Qxiirtii i I [I [he sun »-lioa the earth waa not there. If wo am 
Hidur the lirnt lmm', 1 ilnuk it will bo esiscdingly difQnult to conceive tbatiy 
sudden ]irp-a>iii'c i)f i.ur uiirtli, nincty-flre niilliona of miles from the sun, lod 
having no previous jiliyracuJ connection widi it, nor any previous plijaica! a» 
noction caused by tlie mere circtlnlaliineB of juxtapoaitiou, should be able I* 
raL« up in the aiin c pow-or having no previous eiia-leuca Aa reapeota giaritf, 
(lie earth must be coujlderud as Inert, previously, na the buu, and can hataM 
more i[idufiii|.- or all". .tiiiK power over the sun than the sun oi'sr iU BMk 
arc n.=f=iinipil m hp ■.■.ii;„iiit power in Iha beginning- of thccaae; bow ItNB 
cm thill pomT .irisr i.i- ilifir nioro npproxiraotiiro or co-oiislenoe ! Tfait • 
body wilhout Tt,rc>: t.li.iuld niise up Ibrca in a bojy at a diplanoi fiom it, il 
too luml to iawjrine; lint it is hurdiT Btill. if tliat can be posMble, to acM|l 
the idea when we cotaidcf that it Ini^hidDS the eretUiuii of /arse. Foi^ ai^ 
be opposed by force, may be liivorted, ilireeled partially or exclusively, (Mf 
even Ijo convcrte<l, aa ftr as wa undoratjuid the matter, diBnppcaring in tw 
form lo unite in anorlier; hut it t»D not be created or minihilated, w avca 
siiapendtd, i. ■:. renaered ciisteni wilhout action, or wilhout its oquinint 
action. Tlie conserYatiam ol' power is now n thought deeply uupreeawl (qm 
tho minds of philosi.phic man ; and I tliink Uial, aa a Itody. Ihey admit Hal 
the crpaiioii or aiiiiiliiijtinn of force ia equally impossible with the oitMiooM 
annihilatiiin of iu.it lo,' lini if we conceive tlie sun eiiating alone in ^W 
esertiiij- no Tono nl .Truitotion exterior to il, iind than oocccive Mwlb« 
aphere in ^jtM-c. luiviiiL' lil^e conditions, aud that llio two are brought tomi^ 
each other; if wo aa-ii(iii> Thai by their aiulual prcinoiiee ciu'h raiiiBt-a iheolli* ■ 
to net, lliis i« to assume not merely a creation of power, but a doMAJc 
we Buppoaed to ariao from a previously inert to a powBiDi. 
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>' ir iliEoof^iatJoii they, by the Basumptioii, pea into the poweriesB BtaMagwn, 
"I this would be eqnivaleat to the annihilcdiim of force. It will be casCy 

-nduratood that the case of the bud and t^ earth, or of any one of two or 
more acting bodies ia redprocaJ, and also that the variatioa of attraction, 
with Boy degree of approach or separatioii of the bodice idvoItcs the same 
rrault of i^'satioa or aonihilation of powers as the creation or annihilation of 
fittiw of the acting Iwdies would, do. 
i^Tich, 1 thinlt, must be the chaructor of the concluaion, if it be Eupjjosed 

:..il the attraction of Che Bun upoD the earth arises because of the presence 
< , ijje earth, and the attraction of the earth upon the Bun because of the 
ifi&^ence of the sun ; there remains the case of the power or the efSoient 
Hjuree of the power having pre-oiisted in the atm {or the earth) before the 
earth (or the suu) was in presence. In the latter view it appears to me that, 
conmstently with the conservation of force, one of three sub-caeea must oc- 
cur; eriherthe gra'"tating fwce of the buo, when directed upon the earth, 
must be reinoTe>d in an eqi^valent degree from some other bodies, and wh^i 
taken off from Ibe earth (by the disappearance of the Jaltsr), be disused of 
on some other bodies; or else it must talce up some nno form of power when 
i( ceiBaeB to be gravitatioD, and couBrune some other form when it Is devel- 
oped as gravitation ; or else it must be alviays exiatmg around the sua 
thnmgb infinite space. The first sub-case is not imaged by the usual hy- 
pothesis of gravitation, and will hardly bo supposed probable ; for if it were 
true^ it is scaroely possible that tho etfecta should not have been observed 
by^ aabnnomers, when considering the motion of planets in diflhrent positions 
with respect to each other and the sun. Moreover, gravitation is not asnuued 
to be a dual power, and in them only as yet have such removaJa been ob- 
served by experiment or conceived by the mind. The second sub case, or 
tbat of anew or another form of power, is also one that has never been 
inut^ned by others, in Bfsociation with ttie theory of gravity. I made some 
endeaviora, experimentally, to connect gravity with electricity, having tliia 
Tety object in view, but the roaulta wore entirely negative. The view, if held 
(br a momcat, would imply that not merely the sun, but all matter, whatever 
its state, would have extra powera sot up in it, if removed in any degrea 
from gravitation ; that the particles of a comet at its perihelion would have 
dumgcd in character, by the conversioo of some portion of their molecular 
Sirce int<i the increased amount of gravitating which they would then exert ; 
acd that M ila aphelion this eWra gravitating force would have been con- 
verted back into some other kind of molecular force, having either the Ibliner 
or a new chu-aBter; the convcrson cither way being to a perfectly equivalent 
degree. One could not even conceive of the diffusoo of a cloud of dust, or its 
otBHsaotration mtoa stone, without supposing somothmg of the same kind to 
oopur; and I suppose nobody will accept Ihe idea as possible. The third sub- 
case remains, namely, that this power is always esifituig around the sun and 
through inilmte space, whether secondary bodies be there to be acted upon by 
the gravilatioo or not ; and not only around the sun, but around every particle 
or ttiattar which has existence. This case of a constant ueeeaaary condition 

Cin space, when as respects the sun the earth ia ?io( ui place, and of 
i 
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• certain graTitating action as tiie retnlt of tiuit prerions ooDdittoii irlien Iks 

earth is in place, I can conceive consistentlj, I tiiink, with the ooD nanaiim 
of force; and I think the case is that which Newton looked at m gravity^ and 
' is in philosophical respects the same as that admitted by all in regard to )i^ 
heat, and radiant phenomena ; and in a more general sense is forced upon 
onr attention by the phenomena of electricity and magnetism, because of &eff 
dependence on dual forms of power. 

PENDULUM KXPEBDIEXTS FOB THE DETERMINATION OF THE 

EAKTH'S DENSITY. 

Professor Airy, the Astronomer Royal, recently delivered a lectore befim 
the Royal Institution, " On the Pendulum Experiments lately made in fte 
Harton Colliery, for ascertaining the Mean Density of the Earth." He com- 
menced by explaining the importance in astronomical investigations of aoqtdp- 
ing a correct knowledge of the mass of the earth, as the means of detenmniog 
the force of gravitation and the density of other planetary bodies, and then 
noticed the different plans which had been adopted to ascertain the mean 
density of the earth, including the attraction of a plummet to the side of tiA 
mountain Schechallian, and known as the Schechallian experiment; Mr. 
Cavendish's cabinet experiment, in which he had attempted to arrive at ^ 
same result by the attractions of large spheres of lead on light bodies ; and the 
pendulum experiments which, with the assistance of Dr. Whewell, Profess» 
Airy had made in 1826, and again in 1828, in the Dolooath Mine, inComwaO. 
Both those experiments were failures, for in each case, after many days of 
persevering toil and observation, unforeseen accidents injured the instruments, 
and prevented the attainment of any satisfactory results. Professor Aiiy 
minutely explained the principle on which the vibration of a pendulum de- 
pends, and on which the pendulum experiments were contrived to determine 
the density of the earth. As the rapidity of the vibration of the pendtilmn 
increases with the increase of the force that attracts it downward, it was ex- 
pected that by noting accurately the number of vibrations in a given time on 
the surface and at the bottom of a deep mine, the difference would afiford a 
measure of the relative attractions of gravitation at the two points. In those 
early experiments the great difficulty experienced was in ascertaining pre- 
cisely the correspondence or difference in the vibrations of the pendnhras 
placed at the top and at the bottom of the mine, which was attempted to be 
done by means of a chronometer. The recent application of voltaic electricity 
in the Observatory at Greenwich had suggested a ready mode of noting the 
variations of the pendulums, and the Astronomer Royal, therefore, with this 
new power at command, determined to repeat the experiments. With the 
assistance of a numerous staff of observers, drawn from the different obsenr- 
atones in the kingdom, he commenced operations in the Harton Colliery, near 
Newcastle, which is 1,600 feet deep. The Electric Telegraph Company gate 
' theu: aid in laying down insulated wires, and, by means of a dodc, to make atA 
^reak contact with the voltaic battery, galvanometers at the oottom and at the 
p of the pit made simultaneous deflections e^ety fi^een^Rcwndsu ^^eyerd ob- 
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mmiioDBwen made in yaried Sarms, eadi one being oontinued fiir 104 hoon^ 
and the ooiTespoDdenoe between them was so exact as to leave no doubt of 
the aocoracy of the experiments. The resulta showed a difference of two 
aeoonds and a quarter in 24 hours between the pendulum at the lower point 
and that at the mouth of the pit^ the lower one having gained that much in 
oonsequenoe of the greater attraction of gravitation. Professor Airy said it 
could be mathematicallj demonstrated that the counteracting attraction of the 
shell of the earth above the pendulimi would be exactly neutralized by the 
attraction of the same thickness of matter in other parts of the sphere, so that 
the actual force of gravitation acting on the pendulimi would be represented 
by the mass beneath, not including the shell, of 1600 feet All the requisite 
oomputations have not yet been made, but sufficient has been done to ascer- 
tain that the mean density of the earth is greater than the estimated density 
by the Schechallian experiment By that experiment it appeared that the 
mean density is between five and six times the specific gravity of water, 
while the pendulum experiments make it between six and seven times more 
dense. 

JPrnaUktm Detachment — ^An ingenious and novel penduliun detachment tor 
dttach docks has been invented by J. R. Brown, of Providence, R. L This 
airang^nent, illustratedVith diagrams, may be found described in the Scioh 
t^ American, February 10th, 1855. 

ON SOLAR REFRACTION. 

Amning other interesting and important consequences of the dynamical 
theory of heat, ProfeBSor W. Thomson having deduced the necessity of a re- 
BBting medium, the condensation of this about the sun, and a consequent re- 
action of the stars seen in that neighborhood. Professor Piazzi Smyth has 
endeavored to ascertain, by direct astronomical observation, whether any such 
effect was sensible to our beat instruments. Owing to atmospheric obstruc- 
tiona, only three observations, yielding two results, had been yet obtained ; 
but both these indkated a sensible amount of solar refraction. Should this 
effect be confirmed by more numerous observations, it must have important 
bearings on eveiy branch of astronomy ; and as the atmosphere at all ordinary 
obeervatoriea presents almost insuperable obstacles, the author pointed out 
tUe advantage of stationing a telescope for this purpose on the summit of a 
liigh monntain. — Prov, British Asaociatian, 

COLOR BLINDNESS. 

This term is applied to an inability to distinguish different colors. It in- 
ehidea all varietiee and degrees of the afOiction. In some cases there is total 
bHp<^"^— to coikMra, the distinction of black and white alone being perceived. 
Hore fraqoantly there is inability to discern a single color, such as red, or in- 
efaHUj to diatingniah between two colors, such as red and green. A work on 
this subject has recently been published by Dr. Qeorge Wilson, of EngbH 
m wfaloh lis trins ooossioii to point oat the dangeir tit»«MVffl% ^Qa% '\pnawiifci i 



166 ANNUAL OF 80IBNTIFI0 DMOOVERY. 

tern of n^-wajaifd marine colored Bignalfl. Br. Wflma has oolleoM a gittl 
number of new and well authenticated fitcts on all branches ^ tiie aabjeet 
The frequency of the affection appears to be &r greater than had -pimknAf 
been suspected. The experience of the well-known oculist of Qlai^;ow, Dr. 
Mackenzie, that in forty thousand cases of eye-diseaae treated by him he had 
met with only two cases of color-blindness, does not invalidate other statements 
as to its frequency. He may not have often directed his inquiries to 6te 
point, and possibly the physical condition of the eye producing this aifeelion 
renders it less sensitive and liable to other complaints. Dr. 'Wilson estimatee^ 
from his own observations and inquiries, the per oentage of color-blmd pep* 
sons in the community as high as one in twenty, and strongly marired eaaos 
about one in fifty. 

COLOB IN NATUBE AND AET. 

Frames of pictures in general are no better than necessary evib; ftt, if 
they are requisite to isolate a picture from surrounding objects, yet it iJsast 
be confessed that the contiguity of the fiume to the pcture is exceedingly 
detrimental to the illusion of perspective. It is this which explains the di^ 
ference between the effect of a filmed picture, and the effect of the same pie* 
ture when viewed through an opening which allows of our seeing neithef 
frame nor limits. The effect then produced recall all the illusion of the 
diorama. In the case of not a few pictures, taste is best shown in knowing 
Tuno little, frame is necessary. The color of the wall, and nature of surround' 
ing objects, must be considered in judging of this. We once saw a painting 
by a Grerman artist, representing the interior of a Gothic ruin, with a snowy 
landscape visible through the open archway of the door, and some snow, 
drifted in, lying upon the steps and stone floor inside. The perspective was- 
exquisite — ^magical ; and the drifted snow upon the steps and flow seemed 
as if you could lift it off with a knife. The picture was in the possession of 
an able connoisseur — and how had he treated it? Most people would have 
put round it a fr'ame proportionate to the value of the picture ; that seems 
to be the usual way — so many inches of frame to a £20 picture, and so many 
more to one worth £100. Not so with this connoisseur. When we saw % 
this gem of a psuntinghad round it a simple, narrow bead (^gilding, and frni 
hung upon a wall of an orange-cream color — ^the unobtrusive fiume, allowing 
the exquisite perspective to appear to advantage, while the peculiar cc^oref' 
the wall served to bring out, in all its brilliance, that other fine point in the 
piece, the snow. 

With this warning against having too much frame— which we can no*^ of 
course, shape into any definite axiom, but which will answer the purpose tf* 
it make people think at all upon the subject — ^we proceed to consider' tits 
relation of color wMdi ought to exist between a frame and the picture which 
it surrounds. Gilt flumes are, of ckQ others, the handsomest and taaik 
generally applicable, and are especially suited for large paintings in oS. Mng^ 
landscape-paintmgs m <H1 are well set off by a gray fiattie^ portfeulffflf IT #e 
talce a gray tinted with the eomplementary (or oppbAtt) oTthe dotidntet otSldt 
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of the piotiire. For Made engravings and lithographs, gQt firames suit per- 
fectly, iHt>yided a certain breadth of white paper be left round the subject. 
frames of yellow wood, such as bird's-eye maple, etc., likewise accord well 
with lithographs ; and it is possible greatly to modify the appearance of tho 
drawing by mounting it on tinted paper, when we do not desire the effect of 
m white margin. 

As to the hanging of pictures in a room, we only repeat the general canon 
when we say that engravings and plain lithographs should not be placed 
beside oil-paintings or colored drawings. When we wish to place pictures 
upon a papered wall, the latter ought to be of a single color, if possible — if 
not, of two tones of the same color, and with a simple pattern. Also, the 
dominant color of the paper-hangings ought to bo complementary to the 
dominant color of the picture. Pearl-gray, or normal-gray a little deeper, is 
m good tint to receive engravings and plain lithographs in gilt or yellow 
wood frames. Yellow hangings can receive with advantage landscapes in 
which g^reensward, and loaves, and a blue sky predominate ; and the most 
■uitable fhunes in this case are those of violet-colored ebony (palKumdre) or 
wood painted gray or black. Oil-paintinga, in gilt frames, are effective on 
walls c^ olive-gray ; upon which ground the flesh-colors of the picture, and 
the gold of the frame, assort well. Paper of a deep green, and even of a 
deep blue, may likewise be advantageously employed in many cases. We 
know one artist^ whose drawing-room wall, covered with oil-paintings in gUt 
fimmes, has a flock-pi^r of deep green, the velvet pattern being of nearly 
equal extent with the smooth ground, but of a darker shade. The effect is 
▼cry good. Had it been a picturo-galleiy, the paper would have been un- 
qjoestionably better if of a perfectly uniform color ; but, by having it patterned, 
end of two shades of the same color, the requirements of a drawing-room are 
enswered with the least possible detriment to tho effect of the pictures. 

go much for the mechanical accessories of the Fine Arts, whether these be 
exhibited in a noble gallery, or in the houses of our middle-classes. In com- 
ing to the furniture of our dwellings, it must be confessed that, so innumera- 
ble are the possible combinations of color, it is impossible to lay down many 
lews of general application. In large rooms, bright, contrasting colors may 
be employed ; whereas, in small rooms, tho harmony should bo not of con- 
tcnt» bat of analogy ; in other words, tho fumituro of small rooms should in 
have but one predominant color, and the contrasts exhibited be only 
of tone. On this principle, hangings, with varied and brilliant colors, 
iting flowers, birds, human figures, landscapes, etc., may be employed 
in the decorating of large rooms ; whereas, chintzes are only suitable to small 
nonm, such as cabinets, boudoirs, etc In bed-rooms, the window-curtains 
and thoee of the bed should be similar ; and, if there be a divan, it may be 
iimilar also ; fiyr, we may remark, that it is conformable witli the object of 
boodoln and similar places, to diminish their extent to the eye, by employing 
ool/ODemalsrielfbrthe hangings and diairs, instead of seekhigto fix the eye 
iqpOB manj sapanUe oibjecta. 

Of ba^inga— and oar renaazka are ahnoat aqoaUy applioabla to liie ganaral 
tana cf a roam mo magr wf^ that in oonasqaanoa oT wn aag nto w A ^wtv 
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too lif^ giii<» ira Ota aimSiiiih te dtaoF^^^ lif-] 
cartainsy it iabert that the hangingB be of a hf^ and oofc of a daik ook^ m 
that they may reflect light rather than absoib it Dark hanghigi^ -fliMnfti^ 
are proscribed, whatever be their color. Bed onrtaiiui are to be mat ivHi 
yeiyfreque&Uy in this country; yet it must be aaid that red and vloiel^ aii^ 
in their light tones, ought to be proscribed, because tfaey are uro fi f w lingly tt' 
fibYorable to the color oi the skin. Orange can nerer be nrooh cBnplogwI^ife 
ihtigues the eye so much by its intensity; and, indeed, among tfaa fllB|b 
ool^ there is scarcely any which are adyantageous^ except yeUow, and 4b 
light tones of green and blue. Yellow is lively, and oombinfiB wall witfti 
hogany furniture, but not generally with gilding: Light-green ia 
both to gilding and to mahogany, and also to oomplexiona, wlieliier 
ro^. Light-blue is less &vorable than gre^i to rosy oompleziooi^ 
in day-light; it is particularly &vorable to gilding, assooiatei better 4iai 
green with yellow, or orange-colored woods, and does not infme 
White hangings, or hangings of a light gray, either normal, or tinged i 
green, blue, or yellow, uniform, or with velvet patterns^ aimilar in oolor to Urn 
ground, are also good for use. 

In regard to the draping of floors, it must be borne in mind, Unit ht d 
carpet to produce the best possible effect, it is not enough it ia of Hie. but 
manu&oture, and of excellent ooIots and pattern; it is also reqnkite that ili 
pattern be in harmony with the size, and its colors with the deoorottops flf 
the room. It is important for manu&cturers to know how to prodnoe oaqnii 
which wUl suit well with many difierent styles of room fomiture ; and, in ma 
opinion, the best mode for attaining this end is, to make the Ught and laj j i^ 
ooloring commence from the center oi the carpet; for it is there (that is to 
say, in the part most distant firom the chairs, hangings, eta) that we can te* 
ploy vivid and strongly-contrasted colors without inconvenience. And if Hi 
surround this bright central portion with an interval of subdued coksing^ we 
shall be able to give to the firaming-colors (those around the margin of the 
carpet) a great appearance of brilliance, without injuring the color of tiie 
chairs and hangings. With respect to the carpets of smaller moderataiyHriaed 
rooms, we may lay down the rule that the more numerous and vivid tiw 
oolors of the finniture, the more simple should be the carpet alike in color aiit 
pattern — an assortment of green and black having, in very many caeea^ a good 
effect . On the other hand, if the flimiture is of a single color, or if ifci oo» 
trasts consist only of diflerent tones of the same cobr, we may, witiftiMfe 
detriment, employ a carpet of brilliant colors, in such a way as to eataUUi* 
harmony of contrast between them and the dominant hue of the ftmltBiik 
But if tiie flimiture is of mahogany, and we wish to bring out its peonttV: 
oolor, then we must not have either red, change, orsoarlet, as a dominaat oolor 
in the covering of the floor. 

The covering of chairs may present ^ther a hanxfony of oontrart or a. 
harmony of analogy with the hangings, according aa the room ia laige dr 
small ; and a good effect may be produced by bordering the atnff at the puM 
oontiguous to the wood witli the same ocdor of the yy^n^nga^ but of a bWtar 
tone. Nothing; we mi^ ed4, oontribaftea ao maak tQ enhanoa the btaMI^ 
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of a fltnff intended fi>r chairs, sofiis, etc, as the selection of the wood to which 
it is attached; and, reciprocally, nothing contributes ro much to augment the 
beauty of the wood, as the color of the stuff in juxtaposition with it. In 
accordance with the principles of coloring, which we laid down in a preceding 
part (rf this article, it is evident that we must assort rose, or red-colored woods, 
each as mahogany, with green stuffs ; ycUow woods, such as citron, ash-root^ 
majple, satin-wood, eta, with violet or blue stuffs ; while red woods likewise 
do well with blue grays, and yellow woods with green grays. But in all 
tiiGse assortments, if we would obtain the best possible effects, it is necessary 
•lo take into consideration the contrast resulting from height of tone ; for a 
dark blue or violet stuff will not accord so well with a yellow wood as a light 
tone of these colors docs ; and hence, also, yellow does not assort so well 
ivith mahogany as with a wood of the same color, but lighter. There is 
M> wood more generally used by us than mahogany, and no covering fi>r 
Bote and chairs more common than a crimson woolen %tuff; and in this 
we are influenced not so much by any idea of harmony, as by the twofold 
iBOtive of the stability of the crimson color and the beauty of the mi^ 
ho^|any. In assorting these, we will often do well to separate the stuff ftcm, 
the wood by a cord or narrow galloon, of yellow, or of golden yellow, with 
gilt nails ; or, better still, a narrow galloon of green or black, according as 
we wish the border to be more or less prominent. The red woods always 
k)fie a portion of their beauty when in juxtaposition with red stuffs. And 
hence it is that we can never ally mahogany to vivid reds, such as cherry- 
eolor; and more particularly to orange reds, such as scarlet, nacarat, and 
smora ; for these colors are so bright, that, in taking away from this wood 
ba peculiar tint, it becomes no better than oak or walnut Ebony and 
walnut can be allied w^th brown tones, also with certain shades of green 
and violet. — BorUctdtwisL 

SUBSTITUTE FOB THE CAMEEA LUCIDA. 

The following description of a new instrument for drawing objects or land* 
Kapes in correct perspective was read before the Scottish Society of Arts, by 
fiieBev. W. Taylor: 

This apparatus consists of a wooden box, 15 by 12 inches, and 1 inch deep. 
The lid is made, when open, to stand at right angles, and fixed there. On 
tiie opposite side of the box a slip of wood is fixed, having a hole at the top, 
liutMigh which the eye looks at the object to be copied. Opposite to this, 
parallel tubes are fixed upon the open lid of the box, operating as a photo- 
gra{»h. At the upper end of the parallel tubes is a hole through which the 
eje sees the object to be copied, and this orifice is made to travel along the 
outline of the object. The ether end of the parallel tubes has a pencil fixed 
in it, which is pressed by a spring to a piece of paper &stened to the inside 
of the lid by button-pins, and which accordingly traces the outUne of 
tiia object, being the counterpart of the object itsel£ traced by the other 
CBd of the parallel tubes. By means of this instrument, the author stated 
tkai any object or landscape could be more eorrootly copied than by 

8 
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the camera bicida or any otiier instrament known to fafm ; tiMst • few triate 
will be foand sufiBcient to enable a person to nue the instmment ; and that il 
has the adrantage of being portables eaaflv made, not difficult to nse^ and not 
expensive. 

OX THE PHYSIOLOGY OF SIGHT. 

The fo!!ow:r.^ is an abstract of a eommmiication presented to the Americn 
Aas?x^iarIoa Providence meeting, bv Dr. T. C. HUgard : He oommenoed by 
all'iding to the faculty which the eye has of accommodating itself to dUStrent 
dL!tanc?s — of adjusting its focus. Tnis consists not in any rounding out of 
the cornea for near objects, or by any motion of the lens, as has been laid 
dowa but. as Dr. Graefe has lately proved, in a lateral c omp ression of tiie 
eyeba!L so as to give it greater depth. It has to be drawn out far near ob- 
jects just as any other spyglass is. If any body will hold this print as dosdf 
to his eye as p?ssibl« and make it distinct he will feel a constriction of the 
eyeball The scope of sight, therefore, depends on the refractive power of 
the cornea and the lens, and the casual shape of the bulb. Distinctness and 
indisiicctness of vision depend on a certain anatomical organization of the re- 
tina, by which images under a certain size are not perceived ; on the power 
of the center of the retina to distinguish forms more keenly than the outer 
por^!ons : upon whether the retina is in focus or not ; upon the Y-formed a^ 
rangement of the fibers of the lens, which often makes one see stars when he 
does not bump his head : upon the width of the pupil as the lateral part of 
the lens do not unite rays into an exact focus : upon the meeting of the axes 
cf the two eyes, for when both eyes are looking at one point, all object^ 
further or nearer, appear double, as they are not cast on the coiresponding 
places of the two eyes ; and upon the condition of the light arriving, whidi 
is so serene on Alpine heights that black letters 1.500 feet high, set up againat 
anow-Selds 40 miles distant, mi^jht be as easilv read as letters one-twentieth 
of an inch in height at the distance of 8 inches, the angle being the same. 
TVe have therefore a scope of distinct sight equal, within all distances to whidi 
the eye can accommodate itself for objects subtending the same angla We 
have one limit of most minute vision, namely, as near as an object can be 
borne, and also a comfortable distance for long-ccMitinued minute vision, sudi 
as reading. Physiologists are still wondering why we see things upright^ 
When the i mage on the retina is upside-down, just as in a camera-obscorab 
The truth is that we do not consciously perceive the image ; we only percetre 
by it, and our ideas of position are formed by the sense of touch. The new- 
bom infimt.has no clear vision ; at most it perceives only light and darkneae; 
but it feels, and feeling is its only available sense ; it first becomes aware of 
the position and form of things by feeling. And so, when we come to see^ we 
think that sight goes out and touches the objects that we see, and we say 
with all the rest of the world, " As far as the eye can reach^ The fiery rings 
which are seen when the eyes are preyed, although formed in the eye, seem 
*"* be several inches before it Persons who are bom blind acquire • most 
"^ct knowledge of position by touch, and on. receiving sight, immediately 
^rs things upright So, standing on the head alters nothing in oor idfliB 
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<«f up and down, and aatrono m CTB and microscopists are not aware that thej 
ace things reverBed. We have alao no consciousness of the absolute or even 
relative size of the image on the retina, since an object looks no larger at the 
distance of 1 foot than of 10, although the ima^e is 100 times as large. The 
idea of size w a function of judgment, of reference to touch. After referring 
to the law of complementary colors, Dr. nilganl stated that wliile the central 
port of the retina can distinguish forms most distinctly, the eccentric portions 
teem most susceptible to intensity of light and quality of color. Tliis every 
one will recognize who has noticed that a faint star may be seen by looking 
at some point near it when it can not be seen by looking immediately at it. 
So, gaxing at a faded sunset directly, it appears faintc-st. But turning the 
head sideways, or up or down, wliile the eye still looks at the sun£;«:-t, will 
cooso an increase of light and color. The same result is obtained by preying 
the eyes or inclining the head sideward, so that the eyeballs be«onj<rn1ightly 
dUatorted in their endeavor to maintain a hoiizontal ix>sition. In the.se cases 
distinctness of form is sacrificed to luminosity and coloring. The er^lored 
miniitis ciisnjjpear, and are fi)lIowed by a fusion of colors beautifully "soft." 
This is caused by the production of the imago on the lateral portions of the 
retina. 

Oy BINOCULAR VISION". 

The following is an abstract of a paper on binocular vision, read l>efbre the 
Aznrrican .Vssociation, Providence, R. I., by Professor W. B. Rogers : — 

Prof. Rogers began with the first priiiciplcp on which the stereoscope is founded. 
If a bn$;ht bead bo placed on an erc<-t pin at one end of a >y>ard five feet long, 
and two black bends be set up in the same way near the middle of the board 
at such di.stance apart that when the face is at the other end, one bla«;k bead 
will hiile the bright one from the right ^ye and the other frr>m tho left ; on 
lookinir for the brieht iKjad the eye will see three Ijlack boad.-*. The njiddle 
or briglitest one will be made up of the riirht bead, s^.-en by the riirht eye, und 
the left bead seen by the L:-ft eye ; the ri^Hit hand image will be the right bead, 
seen bv the left eve: and tho other, the l».*ft bead, s-i-en bv the riL'ht eve. 
Now arrange a diaphragm. »} that eacli eye .«-luill s:-e but one >»ea'l, and there 
will be but one image in the mind made up of two oi*joct.-. This is tljc stereo- 
scope. Every figure apiw-'irs to be where the axes of virion i:iU'T^:<:t when 
tiiey seem to see it. If the ricrht eye sees only the left obj'-et. and vir^- vcrsd, 
the image will be seen nearer than the object, and hiv'-r: if. as unnal, iho 
light object be seen by the right eye, etc., the iriiag*; v.-ill V>e more remote and 
larger. I5ut one thing is curious: the eye mu"t ailjMst its f<^K:u3 to the distance 
of the object, but in binor;uhr vision the foi.-us of the eye is not ad:ipt<Ml to the 
place wlK-re the axes cra*s. but to the n.'al rlirianee of the olJ^etH. It d^^es 
not nlwavs do this ri.adilv. and the eH'ort n^'-rr-s-y^rv to make this adju«tm"nt 
is often the main difficulty in the use of the st'Ti-o.-cope. The lines tliat try 
tibe eye most arc those that are to n.>pres-.*nt perpi.'ndicular lines at dilTercnt 
distuiP' *^' If you adjust the axes of the eye to the nearer wires 

Hf ft U the oppofl&to side nuud. appear double, and if y<raL Viocjil 

M IIm riU be doabbi ibiiiocu\u nSsoti ^v^ \3nMk «^ 
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confuses the eye. Two lines not parallel may be combined in cpie^ bpt Him 
the plane of the combined image will no longer be perpendicnlar to the cfe^ 
but the ends that are nearer each other wiU i^peer nearest the eye. Kgoreft 
that are unequal may bo combined, as a triangle wiUi a nanow base inj^i 
another with a wide one, or oven a stniight line with the arc of a cirde^ ln| 
the resulting imago is always tlirown out of plane, and may even be wiiped. 
All these must be in a horizontal direction ; two triangles of diJBbreiit iM0<^ 
can never be combined, nor can a horizontal line be combined with tiie tn 
of a circle. How is this combination effected ? Brewster beUeves it is instut- 
aneous ; Wheatstono that the eye begins by adjusting one point on <xie liiie 
to the corresponding one of the other, and then another adjoining^, and thiv 
gradually forcing an image into the required plane. Brewster maintMM 
that the eye can combine them by the light of an electric spark that lasts only 
a few mUlionths of a second. Professor Rogers doubted this, or tfaonght it 
must at least be a rare case. Sometimes the eye gets fatigued in the opei»' 
tion ; the lines remain open for a time, and at last return to the plane of the 
paper and remain uncombined. A high degree of approbation was elicited 
by this paper, which it is difficult to report fairly without copies of the figorai 
and drawings of the apparatus used. 

Professor Holton related an instance of combining two real objects into ooa 
image. He was lying in a berth of a steamship, with a Yenetian blind witiun 
three inches of his face. The slats were horizontal, whUe his eyes wen^ of 
course, one above another. Two slats were combined in one, removed to 
twice the distance, and doubled in size, so perfectly that the sense of toooh 
was not sufficient to destroy the illusion. He desired also to call the attentiaQ 
of the Section to the importance of raising the stereoscope firom a philosophiD 
toy to an important use in descriptive botany and zoology. Means maiy yek 
be found for taking photograph pictures of fresh orchid flowers, rare insecti^ 
etc., fix>m which colored engravings may be prepared for the stereosoopfl^ 
giving an idea of forms that could not be otherwise acquired but by modell^ 
without a journey to the tropics. 

ON THE BINOCULAR VISION OP SURFACES OP DIPPEKENT 

COLORS. 

The following is an abstract of a paper read at the last meeting <^ the Britiih 
Association by Sir David Brewster : — ^Professor Dove had published an acwHiTit 
of some beautiful experiments in connection with this subject some years sga 
M. Dove showed in his paper that when different colors at the same rssl 
distance are regarded by the eye they appear to be at dififerent distanoei; 
this is also the case when a white surface is compared with a black. Nov 
IL Dove argues if a white surface and a black one be stereoscopically cwn- 
bined, one of them must be seen through the other. Taking a figure for the 
left eye with a white ground, and a second figure of the same object on a 
black ground for the right eye, when these two figures are combuied, a beauti- 
fijl efifect is observed : the figure starts into relief and its sides appear to 
•posaeaa a abming metallic luster. Tina ia the oaaa when the sarHWse of aaoh 
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dbg^e object is quite dull and Insterless. On this experiment M. Dove fotmda 
i theory of luster, sapposing it to be produced by the action of light received 
ftom sui&ces at different distances from the eye. An example of this is the 
eibct observed on looking at varnished pictures : one portion of the light 
Opmes firom the anterior surface of the varnish, and the other from its posterior 
miftoe, the action of both of these conspiring to produce the observed luster, 
liie metallic luster of mica is also referred to by M. Dove as an example of 
fiie same kind. In his present communication Sir David Brewster controverts 
file theory liere laid down, and bases his objections on the following remark- 
able experiment: where a white surface without definite boimdaiy and a 
black surface of the same kind are regarded through the stereoscope no luster 
is observed. Sir David therefore infers that the luster is due not to the rays 
fiom one surface passing through the other to the eye, but to the effort of tiie 
eyes to combine tiie two stereoscopic pictures. 

STEREOSCOPIC DAGUERREOTYPES. 

When two pictures, taken with two ordinary cameras, placed 2^ inches 
•part, are placed in the stereoscope, they do not exhibit that relief which is so 
striking in pictures taken in cameras placed further apart. Now as the human 
eyes are only separated by a distance of 2^ inches, the fact as above stated 
luie excited much attention and inquiry, ending in controversy. Mr. Mascher, 
• well-known photographic artist of Philadelphia, is of the opinion that an 
tfEplanation may be found in the fact that the lenses of the camera, are much 
iMger than the eyes, and he infers that the distance separating the camera 
cngfat to be increased in porportion as their lenses are larger than the eyes. 
la the course of his experiments, he took a camera and reduced the opening 
bgr which light entered to a diameter of one eight of an inch, that being the 
diameter of the diaphragm of the human eye. He found that the focal range of 
tiie lens was thereby much increased. He then removed the lenses, and dis- 
covered that the pictures of external objects thrown upon the ground glass of 
tile camera were very clear and distinct. Substituting a metal diaphragm 
with an opening one fiftieth of an inch in diameter for the picture diaphragm 
of one eighth of an inch in diameter, he obtained an excellent picture upon a 
prepared daguerreotype plate, without the intervention of a lens. His next 
proceeding was to make two apertures one sixty-sixth of an inch in diameter 
ia the same camera, and the images were thrown on the same plate. After 
twenty minutes, exposure, good pictures were produced. These pictures pos- 
8MBe4 the proper amount of relief in the stereoscope, but being taken on the 
wnmg side of each other for this purpose, it was necessary to cut the plate in 
two^ and reverse their relative position. 

PHOTOGRAPHIC TELESCOPE. 

In accordance with a recommendation made to the British Association, by Sit 
John Herschel* in 1854, that daily photographic pictures be taken of the sun's 
dis)^ for the puipose of studying by companson its p\iy^08^ leafcQS^vsAOc^as^sSiflK 

*Bee Anunil of Scientiflo Dlsoovery ftff 1QG5,1^ V)%. 
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ft pbotog'^jihic Ccl^^cpo baa bem ordered tbr the Sew Obanratory, llH 
proporti'-iBii of tlie inslniment, iriuch k nearly UDtoplolwl, an ae followl;^ 
Tho iJiamcUT of thi> i>h]eiA-^afS is 31 uiclieis, uvd its Riciil length bO ilicbM; 
Ihe imaRt of tlie BUu mill lit' 0'465 iucli, but the pfopoaed G)-e-]riece will, wilh 
a ina^iljing jiuwcr of I'oi timea and focal IctigUi jr, locreose ibo tnaga M 
13 iiicliea, the ongle of tlio picturo being abdul 13° 46'. The object'gMi i 
under-corrected in such a manner ns to produce the beet practical ooiDcidHM 
t<S tlie clicmicikl aiiU vii^uid SmL Other armngoments liare beeo mide irift 
great care and accuracy for regnlktiitg the light, tbe time of proiludng At 
image, aud for mea.suring Ihe diameter of the spot^ e[& 

PEI>TIXG ON Ci.OTH BT THE PnOTOGIlAPIIIC PBOCBSS. 

The following mcLhoJ fur printing designs on doth hf means of pbotccnffaf 
has been iuveiiletl, and to some ejtccl introduced in France. The cloth to »• 
printed, or ligured od, is first plunged into aabecDicoJ solution, aod thendik^ 
in tlio ihirk : it tbui becomes «ejuible to the action of the liji^t. & fa thBB^ 
exposed to tUoligliii in the presence of the object to be reproduced, and wbpii 
it baa been subniittsd lo tho uclloii of the solar rays, it is subjected lo a. solu- 
tion which develops tho colors aad reuiieia thcju perninur-ut. This i» llii 
oporalioii for lixiug the colors, after which ilie material ia wnshcd. The prit. 
ing luacbino is composed of a Hiuiplt rcciauKular rranic, luounted on (bur &«, 
Tho frame haa on one side a tlc^~blc bur, and on tliia bar Is rolled the clotk 
wliich ij to be printed, proporly prcpart'd. From thence the cloth goes onw 
tlie table and]Hiss.'BundL>ra jiana of glas^i, on which, bf moans nfacoinlH^ 
tion of opiique or Iransiiarent olijects, pieoca of p.ipcr, foreiample.anjda^pi 
which is lo be pi'oduced La fipinnl. All the jKirt if the clolli which ialo** 
covered bj- the sqiiwe remnlna undiT it the time ncceRBarj' la eubject It to Ik 
chcinicd action ol llip hglil-.tuid il will he andorBtood thai this action taonlf 
exercised on ili isi parts of the cloth wliluh rcnmin exposed to the aolaf nfi. 
Tiioae nbkh jr •■billed are of course presuri-od. 'Wtile this espoBOre tah 
the doth rfmiuHiti coiitaot with lite under ^de of the glasH. Thiaoonl«tii 
procured in 111 fotloiruignianuer: The portion of tlie doth cypoacdraetooii 
cuchitn cnupii d ifa pint board anilsin'onil tbickuMSca of flannel, aodtw 
apniits one on i uh aide, fress tile eushlim agamsl Ihe glass. 

As luon a« Ibt Llitmical action has been effected, which w discovePBd by 'It* 
exiiosed tiirlncL becoming white or brown, aceording to the prepurotiou wW* 
bna btcn u cd tlio workmen lower tlic cuKldon hy old of a Ict-bt, tbe dnh 
bcconits IfLi in 1 i new portion of it lakes the place of the squara of QM (Bt 
which » IS \ rn loualj- there, tho tirst going on lf> be auhjccted to the tA% 
operation For lli~ purpose tholaalisuarried by two rollers (nnibwudtirriA^ 
undtrtht 'uin l 1 where tlicro iti a trough eontaiuing the sololioo wttdia 
todMtl pti iiiji 1 n. TtiepincL. Lidraimthroiish hy il couple of cyfintel 
Ibrmingaroll r nluh nR> liirned with a crank by a man, as boot " >-* 
kmiredlhetusliDn which has ju.st bi-cn mentioned. Tlie set tintr 
sow done and the dotli must he washed. This takes place mun 
'" Einning a roller, and depouting them ia & tub Oiled w^" 
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B prinoipal oolora oblatDed by this tronderfiil procces are red, jollaw, 
I, tilue^ white and greeiL To produce a pal^ blue dcaign on ■ wbiw 
'gmimd, or wUile mi a de«p blue, thej easploy goladoQa or dtrate or lonmte 
ofErou, and lerrocjaiiido of potafaum. Tbc dolii ia alterward plunged into 
a solution of Bulpliuric Bead. Brown or ciuunois abadea ore obtained with b 
Bcduiion of bicbroioate of potash. Tlie salt nbich impif'gnatea Ihe portioDioQ 
which the iight has not reaoled, beitig removed by naahing, lhe«e pattiaa 
lEouun while, or arc decompoacd by aaila of l^aii, (o fonu a j^Uow chraiuta 
of that motaL By combining the two ]iioi.«sses, and emploTiog in addlUea 
madder, campeachf, etc. an infinite varietj of shades maj bo obtained. 

trbe eipojiiire to tho light variea trom two to twmtj minutisa;, accordtag lo 
the method Miiplo;cd, aad the pattern UEed. Numeroui eipcrimenta have 
ahowu tliat the light of a abort winter da; lias all the power necesaif — VWX' 
bcauCifiil gpedmens have been prodiKed ae laic a^ Ibur in the afUmcM^ 
■nontboTJuuaary. 



IMPBOTEMENTS IN PlIOTOORAPHT. 

^ii hnpretaooK b/ FIbvmts. — Regnault, in state sitting of the AoMt- 
bstPlkli^ presented, in tlie oame of A. Braun, oTDonioch, an album of 
98 of flowera. which were remarkable (or their haxmonj and tlia 
if their model Braun lias proposed to Ibnn a collectioii oi studies 
jntended for attista who use Qowers as elements of decoration, whether in. 
calico or wati-papcr printing, or on porcelain, etc He has attached groups 
of brancios and flowers so sa to produce the moat interaaing eHerta in an ar- 
tistic point of view. Those presented to the Academv, although a hundred in 
IMunbor, wefe onlj a small portion of what he haJ exoouted, all pcilbatl/ 
sacn«tf\iL — tlamphray'i JinmiaL 

Appiiculiaa of Plmleymphj Co Porcetain. — M. Camarsac hog recently pob. 
Ii?L«l a plan Ibr tlie '' translamiation of photographs into indidible pictures, 
ii^red anil flzed." It appears to rejemUe the usual operations of painl- 
'■t on porcelun, though be also propases to work on gloss and enamel. 
i i ii; paper uf the positive is conmimed in the beat of a maffit (an enameiar's 
.en), leaving the photograph on the porcelain, gloas, or metal. These are 
lured with enamel cutura, and burned in. He operates on white or oolorad 
\:^ea. On the dark bases, the ligbts are formed by the reduced silver depodt. 
11 Lich obtains a groat brilliancy Ihim the fire. On porcelain, white anamcl, 
and Cranspareat glase, Uie blacks are Ebrmed by the metallic deposit, which ho 
ftfterwani ttHiis with the salts of tin, the Alls of gold, and of cbrame. An- 
odm- method lie propoect^ is lo cover the porcehtin, gkn, or enamel, with » 
•raisllive rrsin. and, by means of a negative^ lo print a positive thereon, on 
otiitb lie works with enamel oolois, to supply the place of the seneidTe vv^ 
tuA\ ■!• Itirli is lo be destroyed by the hi;at of the mufBe. — Li\.'crpool Phollh 

r l^ialograplit.-^~^l^)t!Bt moplinc of the Astronomical Sodety of 

"tftnupl i*iui'- mi]i- iif ilii-'niociu, taken on eollodiou. 

"Cli :iija II Uii"iilidiMiict*I,V(\aB'Cttfs«s 
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proaented were thmi 2 to 4) iw^hw. For taking Ilie imprt-ssiouH, titti hctiMlat 
-n-oa regulated m auoh a mnnnw M tbat the tt-tracopc gmdunily Ibltomd the 
njoon's right ascension — the hour drclft antl the drcl-e of iledinationharin^both 
bocn stopped, which maiiil.iineil the moon ta pprtWitly as pnwiblo m tbo sum 
place Hs she n[)p.>areii in ttic seoicher, bj meam of the si^tgvf wbith Rivea tha 
iBsmimeni itfl sniootli motion in riglit ascenaon Mid dedination ; the telMoiiin 
beinir 4 feot dinrnttpr. Two of tlie imagOB token, onO before tha olhCT, Bwil 
the full moon, wlien romtiiiiod togethwr in tlie stereoecope. gavo a sensftlloa at 
wpll-dot3clied relief^ wo may 807 a aemi^kibe, wilL tbo h^Jf trauKparent, 
The enlarged viewa have been pRqcctod on a screen bj the magio-lantem, and 
are much admired. — IlumjihT/T/'i Dagveman Jauraai. 

Colimd PUota'jraplui nhlajiud by limple expamrt Co %*(.— At a recent nre* 
Ing of the iSjrieie Je Pholo^mpMe, Palis. M. Beauregard oiliihifed a Dmnbar 
of colored pliotograph?, of which the following description was given. Tfc 
prints form a scrii-s uf colored imagce, soma uniformlj blno, yellow, orlMBj 
oilicrs jios?es=ing ihe dilTLTciil tints, in relation to natural cobra upon the him 
Bliect of pap^r. Ainoiij; the latter, one repreacmled the head of a wonaB 
draped with a IranspiHVint vail, and bearing a boslcct of Mage, The fleAft 
of tiio natural color, llie vail violet, iini! l)ic fbli.ige preen. Another is a po^ 
trait of a woman, whoso liice and h.iniis nro licsli-colorcd, the eyea blue, the 
hair ligiit-brown. the drc3s green, and the collar unci sleeves white. Lastlj. a 
portrait of n child, which, bcitidcs the lleslj-color of the Cice, Lands, and legs, 
pri.'sents a dress striped with grocn and jellow, black boots, white linen, and 
a couch of black wood with chamois cushion. There is also a little landscape, 
with the effect of sua^el, tinted wilh different eolont 

M. dc Beauregard set out from tlie long-known fiiit that there exist sbHs 
which are colored In a ditTcrcnt manner by light; thnt lliia divcrair? of color- 
ation is manifested not only In relation lo the special nature of each of the 
enlt!^ but also from the same mlt. in proportion lo the duration of the actkw 
of light; or, in other words, to its ialeusitv. This point being settled, U. da 
Beauregard asked wl.olhcr, by combining several of these salts, eltlicr directly 
in the same bath, or on Ihe l^iper itself, by means of BUTOCssive immeraons in 
batlis of different compowtlona (such, for cxamjile, as photo;imphers at pieeent 
use for producing iodide of silver), it would be possible to obtain papers wbidi, 
when exposed at once to tho action of light, would manifest the different 
coloTJ. nrid ihcse more or leas deep in tint, according to the nature of the salta 
and the intensities of llio luminous rays. 

It is importiiit to stale here that the proce^ of M. de Beauregard does not 
censial in applying colors locally, as in tlie priuling or dyeing of stuBi. The 
colors which he obtains are produced iu the printing-frame itselti by one and 
tho same in>]Tt-ssinn of light, ciciiit merely the fliation and final deTclopment 
of tho print, us with the hyposulphite baths in the onhnary proces. The flrat 
Idea of M. dc Beauregard was simply to study the means of producing photo- 
graphic prints at » low price, and for this purpose he set lo work to Bud • 
sihstitule for the salts of silver, lie first tried forro-cynnido of potassium. 
This salt it is Tvhii.'li, in moderately concentrated nqucoiLS solution, gives the 
priat that untlbi^ blue tint which we sec in ttio various Bpecimcna CExhib- 
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itod. It giyee a very rich scale of tints, from the lightest to the deepest, ac- 
cording to the duration of the exposure to the light The paper is prepared 
by placing it for a few minutes on the surface of the bath and immediately 
drying it When suflBciently impressed by the light, through the negative 
which it is desired to print, the imago is fixed by the immersion for some time 
in pure water. At this moment the print has not attained its perfection ; by 
immersing it in a strongish solution of alum, the color is heightened in a re- 
markable manner. M. de Beauregard obtained the yellow color by impreg- 
nating the paper with a solution of bichromate of potash, and a prolonged ex- 
posure to light causes this color to change to green. He fixes the print by 
washing in common water and then by immersion in a solution of alum. The 
bichromate of potash may also be usefully employed for giving black tints, 
which may be carried to a very great intenaty, without any salt of silver j a 
most important result in n*gard to economy in the production of positives. 
The mode of treatment is this : — -^Viter removing from the frame the print ob- 
tained on paper impregnated with the bichromate of potash, it is immersed for 
A few minutes in pure water. Then it is passed through a solution of proto- 
Bulphate of iron. The paper is washed again, and then loses all trace of the 
picture. But on plunging the paper into a bath of gallic acid, the print is de- 
veloped, and assumos a blue -black color, the intensity of which may be in- 
creased by using an infusion of logwood. One of the most interesting pomtB 
of the process of M. de Beauregard, and that which has most strongly excited 
attention, is the different coloring upon the prints. The process by which he 
obtained these various colors, which he has succeeded in producing on the 
same paper by a single exposure to tlie light in the printing-frame, consists in 
impregnating the paper with two mixtures successively, taking care to dry the 
paper after the employment of each mixture. The first mixture is formed by 
» solution of permanganate of potash with the addition of tincture of tum- 
eoL The second mixture is formed of ferro-cyanide of potassium acidulated 
with sulphuric add. The paper thus prepared must lastly be subjected to a 
bath of nitrate of silver. After the impression has been obtained, the paper is 
first washed in pure water, then immersed in a weak bath of hyposulphite of 
aoda ; finally after a fresh washing, the colors are brought out vividly in a 
bath of neutral gallate of ammonia. 

It remains to give an explanation of the phenomena presenting themselves 
in the production of these prints. They are referable to a physical and chem- 
ical reaction produced by solar light on the dUTerent bodies and salts above 
indicated and employed for the first time in photography. M. Beauregard 
advances a theory in reference to this discovery, which is, that the difierent 
jUiminoos rajrs impress the collodionized glasses in a manner precisely similar 
tfr that which is necessary for the exact reproduction of the natural colors ; so 
that the negative well brought out by light, possesses in itself and by the 
eSidct of the radiations of the different rajrs of the spectrum, the relative and 
proportbnate intensities proper to develop, on the positive paper prepared by 
his process, the natural colors of the model 

If this theory should prove true, the problem of obtaining color directly by 
Um agency of light would be solved. — Jour. PfwU Soc LondoiL 

a* 
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/mpTOwmenf in (fie C-Uodion Ptomm.— The pTMl difflirolly (rith tl 
Ecnsilive process hRs been llie rspid low oT eensiliiUlj after the ptato hi 
properly e.vciwd. Tlii; lia-* arisen from the rapidity with which the ether ai 
alcohol of ihocollodiou iire removed bj evaporalion. Messrs. Spilier S Crooira* 
of London, have adopted llio fMlowing method, which aoems to overcomE the 
dCBcultj ill question : Alter tlie collodion phkte hua been fuDir prepared in Ibl 
UEU^ manner, It is plnoed in a bath of nitrate of aac containing a nuafl 
quantity of nitralo of ^Ivcr. la a few minutes it absorbs a soffldent qiuntiy 
of this salttosccurb a long-continued moisturo on the aurihce; and thn* 
platca wliicli have been prepared Cir flvodnya hove retained a sensibility eijilj) 
to that which tlicj- posaot*, under ordinary circumstances, hi five miDUtes, 

Phobyjnij'Iiy and Wood Eaframng.—iir. R, Langton. wood-en(rroTcr and 
drauijhtsmao, of Mar.clicrtcr, has produced some vciy successful and beautiU 
gwcimons of photography, taken by himself on blocks of boi-wood. tbk 
photograph. 30 tultcn, \s c^uiis roadyfor the application of the wond-engiant'l 
burin. It is impoaable to say how greatly this will advance the proceee of 
wood-engraving, cBppciiiHv by saving all Uie preUoiiQajy hibor of the draUBht* 
man ; which, in many cnscs, tunslllutca the chief plenicnt in both the lima 
and the cost ntteud^nt on ihe pniductioa of wood-engravings of a high clasv 
Even in many of llie loivcr brankhes of the art, the new application of Bua- 
drawing will be an JuvBlu-iblu auxiliary. For inst.int'O, it ia an exceedingly 
difUcult matter to |;ct accumtc drawings of machinery in perspective j me- 
chanical drauglilsnien only represent it in plane ; and artists are generally 
found exirenicly reluctant to employ a large aniouat of time so unproGtably 
as the drawing of a complic.tlcd machine in pcrxpcctive demanda. These 
photographs can now, in a taw secoud^ accomplish what it would requin 
hours f^r the arlint to cQcct , and in point of accuracy the instrument must 
over have tiio preference, liut great us will eventually be the boon which 
this now a]>pliiatiou of pliolography will confer on tiio practical art of wood- 
engraving, it may bo made more extcnsivily valunblo as a dicop form of 
producing pictorial object!". By Mr. Laiiglon's process, portraits, landic^ie^ 
etc., could be produced oit any smooth picco of wood, duly prepared; and 
thus even wooden snufT-boics, liand-scrccns etc, may bo decorated with pot^ 
traits, or »«ncs from nature, or copies of works of art, at a cost much km 
thau daguerreotypes on metal plute.i Indeed, it is difficult to say where Uw 
application and uses of tliw nciv proccs.i may eiitenJ. Tlie inventor docs not 
limit Ills invention to its uso in wood-engraving, hut claims for it an equally 
valuable application iu other direciiouii, in connection with practical art — OM 
E'lgiiieer oral Ardiilixt'a Juurhiil. 

Viaviiua vf Pliol'igraplii. — Wliat is the avcrac-e duration of a photogT^A or 
daguerreolyjie ? U their longevity in a ratio wilh the period of time of their 
production, or is their existence's tongtli dolermincd by otlier clementa 7 la 
tliesc matters, lime is llio only possible (Edipu'. But ponie photograplis bat 
longer than other.', niid soniL' havf already Aided iiway from tlio sensitive pi. 
It soom^, however, tliose may be recalled (luxording lo MM. Davanp- 
Jirard) by a toU of gold, hut willi dilTorent asp.-cta and shades, w 
oin Kit to hijck aiii.i hlnf, iIhT': Win^ a i;u'.inili.'x iviti.un, i 
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dpitatiOQ of metallic gold, and the larniation of a cblortde of silver. The 
cause of the non-dumliilit? of photogn^bs is suji^i^tod as daa to the use of 
tbe hjdro-Bulphste ofBoda; tuid ammonia bos been Bu^^ted as betttr for 
nae, ioEtead of the fbnner. 

Tills pbenomenoa has lUso attracted atteatioii daiiog tbe past ;ear in Gn- 
giand ; and in London a, committee of BcieoMc photogT^pbista bas been con- 
stitutod, and a fiind raised for inqiriring- into and reporting on Uie Hubject. 

Tbe number of applications of the pholographie art to the practical opera- 
lionB of every-day life, is rapidly increaaing. An eitensive coach-buildiag 
establishment in England has recently adopted tbe practice of having a photo- 
grapliio pictm« taken of every carriage Gni^ed. A picture in accurate 
perspective ia Ihna obt^ed, witb every delail fully wrought out, ia ft manner 
Out would defy the highesi powera of (he best sltilled artists. The cuatomeis, 
also, of tiie establishment, who generally can make notliing out of plam, ge» 
metrical side eievatioos and working drawings, are enabled to judge of IbS 
actual effect of aa equipage, bofbre committmg themsclTes to an order fbr it 
The cajnera also greatly assists the private operatiatis of the coach-builder, 
tbr, after Stiiahing any complicatod or uncommon Iiind of carriage, he can ia 
this way obtain a peri^t representation of it, in all its ports ami proportions ; 
to that be can build an exattiy similar one at any subsequent time — perliaps 
after the lapse of many years, when tha details might othDrwiso liavc been 
flirgotlen. 

It is also obvious that this plan might with tbe same advantage be applied 
to many other forms of coosCructiim as well as carriages. 

The introduction of photographic views bs evidence in the case of suits and 
trials at law, lor tbe purpose of explaining tbe position of buildings, uten«ls, 
nuisances, iocnlions, etc, bas been extcn^vsly resorted to in England. 

Photogropby has been used succeaatiiUy at Paria in taWng views of clonds] 
they have been obtained by Bertach in hardly a quarter of a, seoond, hi a style 
thM leaves nothing to be drairod. These pioturos ore aflaptod to resolve all 
important questions relative to their form, distribuaon, and baght. M. 
Poaill^ measures the height by means of two photogrophio apparatuses 
placed at a distance ^ra one another. 

Another interesting use which has bean mode of the photographic art, has 
been tbe deiinefttion and reprodnotion of the scenes iind looalitiea of tlie 
Crimean var. The London Alhejueum in noticing the wonderful acooracy 
and life-like appearance of a published portfolio of theao pictures, thus re- 
marks: — "For the flrat time since men fought we shall have history Illustrated 
by the certainty of a reporter who never blunders, never orra. Men will &n 
before the battle^cytho of war, but not bofbre this infellible skeichnr bas 
caught their llnoamenta and given them an ttntinymous immonali^ mora 
laslTag, perhaps, than ' storied urn or anhnatcd bnsL' As photographistB 
grow stronger in nerve and cooler of head, we shall have not merely the 
birouac and the forapng party, but the battle itself pahitcd ; and while tbe 
i^to of nations is in the balance we ehall hear of the chemist measuring out 
luB aeidB and mbbiDg his glasses to a poE^. We shall then have indispnt- 
^Ub tettt fbr promotion ; and tniiy, pei^aps, tbrm gciAei^eB rR 'aa£aiusiTii9G£||^_ 
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more omple hat mom rorooiouH than the poor molodramiis of T 
tho Louvre. Then, every Englishitun'H panlblio wQl he a liero's ' 
Abbcf; and a richer nnvurd thaii star or ribbon will be amtarKd on Ob 
lewder, wlruse monument nould be forever btfuro tliB ejea of bia (fnltful 

Pholoyrapbic Iwprf.mms of Blood- Glohalts. — PhotogtBpluc views of tieoi- 
globules taken by U, IHibo»«|, of Parifl, have Utelj fimnod tho Subject oft 
microseopie ciliibltiQn bi tlio Royal PolyWchnlo IttslJtulion. The globuks of 
tbo blood of (lie human rucc, of animals, of birds, reptiles, a&d Bsbiea, «NM 
eliown upon the while oiirUio, The Bpedmeiia all eiMbitod lie some gnt- 
'nX fuotures, yarjing only in aize sad ahape. The sabjew la liigUy impcntMA 
not only in a nieiiiciil, but a judicial, point of view, lor all blood-ataina cbdU 
thus be analyzed and hu uiado to asaiat in eliciting the tmth, while, fbr ncdial 
puiposo,'!, every diaturliLinee that affect* the human eoonomy oonld tlnil h» 
ecrutinized and remdiliea su|{geal«d acrording to the appi^aranees indi<«tML 

OK A PR0CKS3 (JP OBTAINTHa LTTHOaSAFHS BY THK PBOl^ 



Professor Ramaay at the Brilisb Association, GlasKow, described aproceaby 
which Mr. Roborl MTiicrwin, of Rome, had succeeded in obtaining beautiflJ 
photo-lilliogr.ipliB. The steps of the process are a-sfollon-a: — 1. Bitumen is 
dissolved in enlphnric ncid, and tbe scrtution is pouriiJ on au ordinary lilbo- 
graphic stone. Tho ether quickly evaporates, and leaves a thin coating of 
bilumen spread uniformly over the stone. This coating is sensitive to %ht — a 
discovery made originally by Mr. Kiepce, of Chalons 2. A negative n gla^ 
or waied paper, is applied to the seusitive coating of bitumen, and eipoaad 
to the ful) rays of tho sun lijr a period longer or shorter according to the 
intensity of the light, and a faint impression on the bitumen is thus oblaiued. 
3. The stone is now phux-d in a kith of sulphuric ether, wiilch almost mMaa- 
tancously dii^solvcs the bitumen which has not been actcil upon by light, 
leaving a di.'lieatc picture on the !>tone, composed of bitumen on vdkh tfa« 
lipht h.is Ijillcn. 4. The ptone, nflcr lieina carel\iEly washed, mey be at odm 
placed in the hands of tho lilhnf,Tn)ilier. nho is to treat it in the ordiooij maO' 
ner with pun and ncid, ofier whit-h proi.& may lie thrown otl" by the usual 
proeess-^Professor Ramwiy then prDccedol to Mate that iJie above prorasa 
roodiliciL had been employed with sui-eess to etch plates of steel or oopp«r, 
witliout the use (if the burin; — 1, Tho metal phile is prepared with a coating 
of bitumen, prfxiaely iu tho manner noticed alwi-c. 2. A positive picture OH 
gla.'S or jmper is Iheii applieS to the bitumen, and an impression is obtained 
by cirposuro to lighl. 3. The plato Li placed in a Iralh of ether, and tlw 
bitumen not a.teil upon hy li^rliC is dissolved out. A beautiful negatin 
remains on the plate. 4. Tho phite is now to lie I'lungcit into a g«IraM- 
plii.^li'- lialb, and ([ilded. The pild adheres to the bare metal that rofusM to 
att.Th itsilf to the bitumen. 5. The bilninen in now removed entirely l>y Ibe 
ftclinn of spirits and gentle heat. The lines of the ne>-ntivo picture ara tmr 
represented in hare steel or copper, the rest of the plate being cove[«d 
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ooatiog of gold. 6. Nitric add is now applied, as in the common etching pro- 
cessL The acid attacks the lines of the picture formed by the bare metal, but 
will not bite into the gilded surface. A perfect etching is thus obtained. 

THE AMBKOTYPE. 

This term has been applied to the result of a new process, recently patented 
by James A. Cutting, of Boston, which consists in taking pictures photograph* 
ically on a film of collodion, on the surface of a sheet of glass, the collodion 
being suitably prepared for the purpose. The nature of the process will be 
easily percdved by the following abstract of the specification accompanying 
the patent: 

It has been found that when gun-cotton has been exposed to the action of 
the atmosphere for the purpose of drying it, the sensitiveness of tlie collodion 
prepared from it is sensibly diminiahcd. By the use of alcohol it may bo de- 
prived of its moisture after being washed, without exposure to the air, and 
without the constant deterioration of its sensitiveness. This part of my pro- 
cess I conduct as follows: So soon as the cotton has been suflBciently exposed 
to the acids, and has been thoroughly washed, it is plunged into strong alco- 
hol, which effectually deprives it of the water which it contains, without 
exposing it to tlie atmosphere for the purpose. From this alcohol it is taken 
immediately to the mixture in which it is to be dissolved for the purpose of 
fimning the collodion. This mixture consists of 10 parts of sulphuric ether 
and 6 of alcohol, or thereabouts. The collodion thus formed is allowed to 
remam until it has settled perfectly clear, which usually requires about 24 
boors. It is then decanted, and in every pint is added 80 grains of iodide 
ot potassium dissolved in alcohol It is then well shaken, and 32 grains of 
refined gum-camphor is added to each pint of the collodion, and after it is 
•gain settled it is fit for use. Tlie object of the camphor is to increase the 
Tigor and distinctiveness of deUneation of the positive pictures, and particu- 
Iftriy of the half tints. It also greatly increases the beauty of the picture, by 
givin^a fineness of deposit not heretofore attained by any other means. The 
Qse of the gum-camphor in the manner above described forms the second 
branch of my invention. The collodion is then apphed to the surface of the 
glass in the following manner : 

The plate of glass bemg held horizontally, a portion of the collodion is 
poured upon it, and it is then inclined in difierent directions, so as to cause 
the collodion to flow over its whole surface, upon which it forms a colorless 
transparent film ; the excess of collodion is then allowed to run off, and the 
l^an, bemg still held horizontally, is uicUned to one side and the other, until 
the collodion becomes partially thickened or set. When this hns taken place, 
and before it is dry, it is rinsed in a solution of crystallized nitrate of silver, of 
a strength of 40 grains to the ounce of water ; the film Ls thus impregnated 
with iodide of silver, and after remaining in this bath a sufficient length of 
time for the ether to escape from the collodion, the plate is ready to bo placed 
in the camera. After beinff oxnosed a sufficient length of time in the camera, 
• H ii tikM t- -^m. It picture is developed by the a;^^- 
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calioa of a solutioo of protDaulfduta of iron, ace^c add, aad nitric atid, te 
about the following prnp<jniuna : 1 qimt of wft vrMet, 1 oiiouo prcitMalpliilt 
of iron, 32 dradinia Ko, S acetic acid, 1 dnu^hm oitrio acid. These eXK( 
proportions aro not rigid, bni I have found (hem to be eiilBdent for the pa- 
poso of ciL'vplopiiig tlie pictnre. Alter this 1b occcmpliabed, it is wariwd ia 
clonn «o1t water, Hcd tijen tlie renuiolng iodide of diver la dissolved fivm Iba 
collodiim Him by usolutioa of bTpoauIptute of sod*, sAer whitli the pioton 
is entirely cleansed by tlie hyposulphite soiutloc by washing as before in |slt 
n-ater. Tlie picture ia then dried, either in the open air, or by the aid of • 
gi?ntle heat, and IIk prDOi.>ie ia oomplsted. 

To permanently Itnprovt the beuity of the pictures, and to deprive tbenKf 
a bluish, hazy, and iaclistlnot lotd:, is tho object of mj tbird improvemeat ; 
which consists in the application of a coating of baleam of Sr to the surftt* 
of the glass upon whicli the picture is made, tha l^olsam being otmnued lo tin 
picturc-plntc by a Bt-tondiiiy [ilate or glas^ wliivh is applied to the plctitn- 
plate in a maimer nhicli will now bo described, and which hennetically seib 
up the picture and prott.'cta it [tvm eveiy Mid any injut? not mdldmt to Jti^ 
ture the glasaos tLerufelvi.>s. This part of the procc«j will now be described: 

A second plate of glass is prepared, of the same size aa that which carries 
tlio picture, and is thoroughly cleansed ; the pifturc-plato is then held hori- 
zontally, the picture-side uppormuat. The biil&'un is tlieu npplied io a line 
along one edge of the glass, and one cdgo of the secondary phite is then ap- 
plied lo the edge of tho flrat wliicli contains the balaom. The two plates are 
then pressed gradually togctlicr, by which tlie balsam Is caused lo flow en- 
Urcly across the picture ton-urd tho opposite edge, and the air ia eQcctuaUy 
excluded from between tho phites. Tho superabundant balsani la. then re- 
moved by prcaaing tho gla^^ses logcllicr, and a thin coating of it only is left 
upon the surtice of Iho picture. Tlie bcanty and distinctness of tho picture* 
arc greatly cnlmnced by tliis application, llic finer lines ns well as the dark 
puiiluns ami sliudows being rendered lUr more distinct, and the most minute 
dolintntions l>i ing brought out and made visible, nliilc tlie application of tha 
second plate of gVjua secures the whole from ihc action of aii, moisture, and 

KNGRWIM; THIJM DAGUEliREOTYTES. 
From tlio Report of the U. S. Coast Survey for 1854, by Proteasor Badie, wB 
derive ttio fullowing informatioD respecting somo most inlercstiag and import- 
ant experimcnis made under .the dirvction of tho Department by Mr. tSeorgs 
Uathiot, for obtaining direetlj-, by cheinie:d inoan.^ from drawings, engraved 
plates tor printing. The part icuhirs of the experiments are embraced in the b(- 
lowing extract froratliereport madoby Mr. Math iot to tlie Superintendent Mr. 
Mathiot says, "During the post summer I hat-omado a num)>or of experimeaU 
on the natUfiU-ongraving proccpses proposed by Donne, Grovo, Gaudin, Tolliot, 
and Nitpix?. with a viow of obtaiining by clicinicnl means, and directly flran 
the original drawings of tho survey, coppor-plntes ready for printing map^ 
witliont tho long and Icdioni^ process of the [uechnnical artisL So far, I have 
^ >^^.vii»c(f that 1 shall obtain a chcmiglyphic process; yet I have ben 
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madt enooornged by my experiments, and have .strong hopes of being able 
to sabsdtute tliis procesa for a considerable portion of the engraving, if not 
to make a complete map. My examination has not yet extended to the pro- 
ceaseBof Ni^pce and Talbot, except that I have determined that their processes 
can be worked on copper, which is much more economical than steel, as the 
plates of copper can be prepared by the electrotype process of perfect surface, 
whUe expenfflve manual labor only can furnish those of steel. 

•* If. Donn6 proposed to etch a Daguerreotype "with nitric acid. The 
diemical difference between the ' lights' and * shades' of the Daguerreot^'pe 
appears to be sufficient to determine Uio action of tiie acid to the dark parts, 
which are supposed to be silver, while the lights are mercury. I found this 
process extremely uncertain. In twenty carefully-conducted experiments, I 
succeeded but once in getting definite markings, and this only on a portion 
of the plate experimented on : hence, I conclude the process is not likely ever 
to be turned to account. Professor Grove propose^l to engrave the Daguerreotype 
plate by electro-etching it, making it the positive electrode in a strong bath 
of dJorohydric add. This process gives engraving of great beauty, but, un- 
fortunately, of very great delicacy. I made over a hundred trials of this pro- 
cess, and, although I generally obtained a beautiful engraving, yet in only 
two instances did I obtain lines of sufficient depth to print from, and then the 
quantity of ink which could be held in the lino was only sufficient to give a 
mere stain on the paper, instead of a well-defined black line. M. Gaudin pro- 
posed to conduct the process of M. Donne on a plate of steel, covered with a 
film of silver, to enable it to receive the Daguerrcan image. This was de- 
signed for producing the graving on a more durable material than silver. But 
IL Gaudin does not state whether he designed merely to communicate a sUver 
character to the surface of the steel, to enable it to be used as a Daguerrcan 
plate; or whether he designed such a coating, that while it might be eaten 
through in the shades, to expose the easily-oxidablc steel, the lights would be 
protected by the silver film. If the former were his design, I must conclude^ 
fixnn my experiments, that it is impossible, becauise an infinitely thin coating 
of noble metal over an oxidable one, doiermincs the formation of multitudes 
of small galvanic circles on the surface. 

" I have long had the idea of silvering a copper plate just sufficiently thick 
to defend the copper from such chemical action as would corrode it, and of 
then eating through this film by the process of Professor Grove, and afterward 
wi'll biting the copper in the bared parts. This I have great expectation of 
determining to be a practicable method of producing a chemiglyphic line- 
engraving ; but the essential idea of this is probably due to M. (laudin, instead 
of myself. 

"The thickness of the film of silver required for the protection of the base 
metal I have found to be quite consideral)le ; and this, combined with the very 
slight depth to which the silver can be etched, makes the problem of obtaining 
on engraved plate by the method I propose, one of great delicacy. Unfortu- 
nately, the requimte thickness of the film is nearly equal to the greatest depth 
of bite that can be obtained ; and hence wn "»"' ^'""o a good Grove's etchint^ 
on the fllm, yet the base -^n ^Si<^ \Xi^'^ >4;^ 'd^r 
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dcrcut in an irregular ui^iuucr, and blended together, and the broad linea Ul 
smooth on ttic boltoni. 

" But ail tlicso (UtTiLiiUii!R were dn]; cnDsidcred in Ihe ConA Snrnif OUati 
in the very beginning, and liad there not appeared at least a pnaprct ot ovw 
coniini; tlieni, Iho an noun cement lisd never beon made that wo vvra «r 
di'avoring to apply ac'tino-engraving to IJicililata tbe production of our cbiciA 
Tlio ditEculty has not, indeed, been wholly ovetoome ; for then tbe wMf 
problem of aciino^ngraving were coinpleted; yet it hna been greatly reduoe^ 
and what remains of it does not appear of Eucb msgnLtude bat that it Mf 
be overlooked, at least in the production of the coBrser kinds of eugraviuf 
F U 08 en und thu lb grea irrogulanty, undercattiiis Vi 
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and not rlit'iiiicol, in its production and conRtJtution. ^\'Vial do you think cf 
B |iii'ture ull the way lliruvgh the plate, and tlio plate wholly tbrtnod of pOM 
copiier? I can e.tsily produce siH'h now. In the lights of the pictun thi 
silver if, criJiaUixcd, nud Ihc cristalli ration i? projiortional to tlie iaVatHtl 
and danition ol the light. The action of the light on the halogenitod 
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fhoe^ is either to prodace an incipient crystallization of the silTer, which is 
afterward continued by the mercury, or else it in some way pnnnotes the 
susceptibility to being crystallized by the mercury. It is well known that 
the action of mercury in small quantities on a metal is to crystallize it In 
some of the metals its action is so energetic that the mass is severed by the 
new arrangement of the metaL That it is the crystaUizalion which deter- 
mines the action of the solvents to the design, will appear from the well- 
known fact that crystallization resists the action of solvents, and also that 
the plate is bitten all over ; most in the deepest shades — least in the brightest 
lights. If the mercury acted as a protecting film, the action would spread 
under the lights and cut-linos, wider at the bottom than at the top, and Icavo 
the lights smooth and fiat, and terminating abruptly. But any person who 
will take the trouble to etch a Daguerreot}*pe, will soon perceive that the 
edges of the lights arc rounded off, and the lines arc wider at the top than in 
the bottom. The crystallization in the Daguerrcotyixj goes down deep into the 
metaJ ; it also extends itself under the shades, or laterally, from where the 
mercury has deposited. Now, the consequence of this spreading of the crys- 
tallization under the shades is, that the lines [whites?] of the etching are, in 
the beginning, somewhat narrower than in the Daguerreotype or in the draw- 
ing. Here is a provision against the spread of the lines, in deepening into 
the copper. 

** With the smoothness of the bottom of the wide lines I shall not trouble 
myself yet awhile. The electrotype process must necessarily be employed 
for forming the plates; by no other means can metal of absolutely uniform 
texture be made. But the electrot}'pe gives us the means of entering a plate 
at any desirable part, and altering its contexture ; and this is giving us the 
means of making the solvent bite what is called a "graui*' at any desirable 
depth from the surface. Suppose, after the plate has been formed to the 
thickness of an hundredth of an iucli, it be taken from the elect rotypo 
apparatus and dusted over with powder of silver, and then returned to the 
apparatus and completed in thickncRs, would not the solvent, in biting down 
ftom the iaoo of such a plate bo resisted by the particles of silver, and thus 
form a very rugged surface ?'^ 

NEW PROCESS FOR ENGRAVING ON ZINC. 

If. Dumont, an engraver of Paris, describes, under the name ot Zincogrophj^ 
a process for electric engraving, which is promising. Ufion a thick plate of 
sinc^ planed and grained with a steel tool and fine sand, he draws any subject 
with a kind of lithographic crayon ; upon the design, when finished, he sprin- 
kles a fine powder, mixed with resin, Burgundy pitch, and bitumen of Judca; 
by heating the zinc plate he melts this powder, which is converted into a 
varnish, and spreads over the parts of the surface which have been covered 
with fkt crayon, that is, on every thing which constitutCH the design. To bito 
in the plate, and obtain the design in rcUcf, he plungfs it, while in conrioction 
with the positive pole of the pile, into a Vmth of sulphate of zinc, in face of 
another {dale oonnected with 've pole ; ilm currcut. v^mm^ uc^ ^»si- 
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rodea the line which is iint covered by the ink, and thvut the deeign 9VS^f 
oat; from thp plate lliin iTijtroved in relletj a gatta perplin mold ii tnkaiiSL 
which copper is dcpi»!ti'(| to obtoin tho ongrai'cd plnlc, from whScb preoft 
may be taken by the nriiinnry typographic presj. 



Tlie following ia ah abstract of a paper preaonte*lo tho American Aaodk- 
tion, by Professor Hpary, at the ProTidence meeting: — Rumflmi noticed ti» 
fact that s miiture of clay with sea ooal caused more heat to be ovoltpd ttma 
he was able to produce with too] alone. Ho found that when the ^dM aii8 
back of a chimney are lined with firo-brick, they f^vo out more bent ttian Aa 
coal itacir. Rumford also suggMted that tlie bottom of the fire gnte t) 
covered with balls of claj- in oidcr that b greater radinOon of heat may VA 
place. lie gives, however, no acwnmt of oxperiroeniB deflniWy laaSe, dr'tf 
the cause of the phenomena he wttaeesei la tratding the nccomit eThit^ ' 
pcrimenta, Ilia rcaiilta appear at first sight par>uloiic:il: bul Rumford vna na 
eminent e.>(]icriincntcr, and (lie facts he has stated in connection with varionl 
branches of physical science are Ptiiiid lo be supported as science advances. 

After expounding Rumford'a plan, rrofessor Henry said the idea had oo 
currcd to hliii to repeat tho count's experi men Is, or to make further researcbw 
with the aid of such appliances as modem sclenco furnishes. Those invest!- 
gationa had been prosecuted for a numlwr of yonre. Ills method of operating 
was as follows ; — IIo took a Ihcnno-clcctric npparalas applied a tube at ths 
end of the ins-lninient so ns to clroumacrilje the Bold of radiation, and placed 
it near a coal Hro. The idea was lo see if lire could bo made holler. And B 
was. The result conliniicd (lie assertions of Rumford. A coal fire, howevw, 
was diHicult to manage; the cail was anihracitt', and not bituminous: the 
latter was prolstbly employed by RumGird. The experiment was repeated 
with ordinary flamo— with the Hame of hydrotreo and that produced byUw 
combustion uf nteohol, placed al mich adisLinee that the needle of a gnlraticai- 
eter stood at 15". A phitiimm wire, coilei], was inserted in the flame, wbea 
the radiiitiou Increased, and the palvaiiomotcr marked 2'". Subsequent ex- 
perimenis were made with cnrbf^ate of lime, sulphate of lime, stone coal, Are 
clay, cte. There substanoes were introduced into flame and the degree rf 
radiation markt'd. Different suljstnnces produced different eflccta; Chcgreateil 
effect being produced by carloiiaC-^ of time. Precise results were not asccf- 
tflined. TVe could not suppose that the absolute amount of heat was incrMarf. 
Tlio moal probable conjccloro Profua^or Henry Ihoi^ht was, that the beat rf 
combination was converted into radiant hent. To test this he had placed ■ 
platinum wire in the apex of a flame and introduced a slip of mica, one-OM 
of an inch in brendtli, vertically I wnealh IL Tho wire immediately diminished 
in iutenaityof lielit and of raiiant hcnl, so that while the mica itself ^^ 
radiaul with light and beat, it was evident that its introduction oonl- 
flarao above it, verifying the idea that tho Intensity of radiation w-. 
t the eipenae of the beat of combinaitioo. So if Kiel w«s to bi 
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kfiriqwration of n-ater b; combusCioii imdor a kettle, its cfCfCt would kf 
1 bf uaj substauce intinveiuiig between ibe dumc wul llie ketUO) 
■lul tbc fluoie uuglil to be made to strike directly (m tbe kettle wilb amaidec- 
lUile Ein.-^. But a vcir diSereDt Are wits required to wona a room. In thai 
cose, railiotiiig substant.'eE might be employed to advantage. 



0!T THE DE6BKK3 AXD ZSBD OF THK THE8M0MKTKR. 

The following eommunkatioii wae preeeuted ta the Ametlcaii AuodMlnt 
bj Ftt)6msor J. F. lioitoa: 

The ihctraoiaetcr it Dot, oa ita dune would indicate, a moa«iire of ha»t. It 
merely shows that one t^imperature ia Lbe aame as another, or lughcr, or 
lower, but it doea not measure liie differanea between ihpm. Tlie thenuom- 
etei tliowa, ttjr imtiuice, tlio Itrnperature that we niuno iO", bO", C0°, but it 
does not follon that iIjo diffcienee botween 40° and aO" is ibe gome bb that 
between 60" and C0°. Indeed, it ia not prorod that theae distances are cook- 
le i^uocticics at oil, or that the one is either equaj to the ether, 
r lesa. It may be b£ impoBuible (o aasert such eqiiali^ or intqaidli; 
b lay IhM a pound is ei^ual to ao hour, or greater, or lesa. To tnalce tlua 
IB propose lo divide the diHerenco tMlwecn the boiliog and freedng 
two eqaal porta. We may attempt to fii tlie middle point by nui- 
ing k pound uC wat«r at 212° with a poimd at 32« ; or we may lake a jaM 
ii ea^ with a diOereDt result, ir we substitute Eome othi>r subetanue bt 
water we liare eTntj lime a new resulL If wo abandon mixtures and rsMitt 
to eiponsioni we aura^eed no better. Take for the moat satislactory of IlioH 
the oxpausiun of the perfect gases. TIig rule is oooimonJy stated that 448 
volumes of gas at Fahrenheit increase one volume &ir eiwh degree. It 
would foUuw that iSO Tolumca at 32° bocomea blO" at 121°. and GGO°at Illo. 
In other wonJt^ 100 rolumea at 32" become, by on mcroaec of SO", llS'Tb, 
while 90° from 112 to 212 increase 100 volumes only to IIB'TB, Tlius oaiuei 
wbich we oMome to be equal produce unequal eHeuls. But tlie assumed luv 
tt axpousion of gaaeamay inelTba colled in qucatiou. For il' 480 rohsuMtt 
32° lofie ouc volume with each degree of temperature, at 417° they will be r»- 
ducrd to s single volume, and at 448° annihilated. But if we admit the law 
Ibr lempvrature alwve 32°, and would so modify it that each increase of 1° of 
tDnpemlure Bliall convert 100,000 volume into 100,208, then must the divi' 
tiona on the scaloa, both of the air thormouieter and also of tbo merciiriaj, l;a 
inulc logarithinio and progreedvely larger as the temperatm« increosea. Thie 
woulii odd to the difficulty of graduation wittiout any compensating advan- 
ttgt. It'cquoli^ COD l)c predicatod of incrementa of heat it must prcsupp«w 
an i^tn^iinobleabeolulezero, just as equal gradatlona on a liyK>'0">B'^< "<n 
UxJ" .' li on instrument, would bo baaed on an absolute dr>-uera of a gB& 
I -J. Ill ij :t sjieculote on tlie pcesibility of over measuring the absolute twat in 
any u^uiprralurs. I have dosipned ';inly to phon-th.it all lhi> pniiit? on all our 

icscalesiiK ,i,' ■""' ' '' ■ Ivt, and 

*ndofc-- :u-ditt 
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irtM^^ 



difTerence of pipansion b<'T^"epn merc^uy and glofiH. A 
freozing point bcinr; duly rstabUdied, tbe space between tb«D ^otdd ii 
divided into cqiisil pan?, und the points bi'tw^en them cimsiiiuiQ ptniuiiait 
liiniimark)' fir ihp mtli™tion, not the mBHSure, of temperature. 

Tivo points am i^iiil ciiicii to dlawBiion : the BiBe oT the degr'eea, and Ifa* 
zero, I'lie sine of il.e de^rePB shoold not he larger llisa Ihe leosl now innM 
It would be l«tlcr for Ihe purpOM of gradiiation that the Diiint^r b«iNtt 
boiling and freezing were -HiS, or eonie other power of B; but the mechaBlOil 
diSicultv' nnd tlic ni:ceK$it}' for exoctucBB an not so (Treat as lo demaBda 
clmngc from 180, wliich uinkes them so miBlllhat ne opvcr dicide tbem,es- 
cept in mean tt^niporstiir^a. Thoee c£ the GentigTade, and still men (tontf 
Beaumer, are seriously o)ijoetionable, aa obseTrationa ought gcnoti^; to-bd 
recorded in fractions. As to iha zero, it should not bo hi^or than tbe bmd 
io use, nn even that rpquireg negative sipiut in obsorralionB on the nir in )^ 
latitudes. It is n pi'y lli»t a seKi Hero not taken near the &«ezin^ poisttf 
mercurc. or even lie'.ow tlie auppoeed temperature of the planetury apace; Mi 
the number of ob^C'n'erH In hi^ latEtodea Is loo Aw to icuder a tOiB^gn^ 
visablc for their conTenienec But a Kpro nt Uip ftepring point is a serinB 
evil, involvintr so miioli labor in plspinB sipns of poEitive and nopnlivc. ami to 
much error in the use of them ob jnptlj- lo demand a now Ecule were there 
none better. 

But has the Ceutifn'-ide seale no nrtrantnlre over that of Fahrenheit in virtue 

Decimal Eu1>di visions arc n prcat convenience, nnd it is to he hoped that the 
first examples of lach — llin Amcrionn coin and the Frcni^h weipbta and 
measure* — ^mny soon become universal but sudi convenience Ls not pronMed 
by the rontiirracle siiiie, whieli hna no subdivisions. For every day thousands 
multiply liiiil diviile by 12. Iwcause 12 makes a dozen, 12 lines make an incti, 
12 aiiuccf B p'liiiKi. Mn\ 12 jxnee a shillinjr; no one ever yet multiplied by 31, 
fcecaiiEC it IS llif \u\ /.\iv^ point, or divided by 212. because that is the boiling 
point. Lfl ii.'i til' 11 ibdIiiTC to onr present scale so long ns it shall l>e tbe best 
eitant. and iiol. b.i' f;r.ip]iiiip nt Ihe siisdowy advanlnpes of a centeainnJ di- 
vi-ion. lope the ru'ir'laiitial (.iio<l of small dei^reca and a zero below the ordinMJ 
range of atmospheric tempernturo, 

OS Tin: riwAKS wi!lls of owego, x. r. 

At the Inst nictlng of the American Association, Professor Brocklesby read 
BC'ounts of frozen wi^lls in 'I'iOL'a Counly, New York, one of which, situated 
in a taUlp-land, 30 feet a'.ovc llii- Icvil of the ^usquelinnnii. has ice in it tiH 
year round. Tlie will li[H lici^n duj; 21 years ; depth from surface to the iM 
61 feet, Ii-e conld n..l lii> broken by n lioavy wiii;lit oKaclied to a rope; 
tl.cmiometer descended SS" In Hi minutes; men can not endure to wort 
more than Iwo hours in tlio well and a candle let down shows a defloctioorf 
the ttanie in one direction, iimving the esistence of n current of ajr. A Uig* 
piece of ice was drawn up July 25, 1837. No other wells are within SO* 
SO roda. and n::nc present Bimilar pbenomsna. A. gcntlsnuui in Oirags tu 
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sinoe diacorercd two wclla in that villape, 60 feet deep, which freeze np. 
Thoy are situated a short distance from tlio Susquehanna, and below if V-i-'L 

In the discussion which followed. Professor Guvot Kii'l he had ob-":-rvcd on 
the Jura a numlK>r of ice cat'^s. One was GO Ic-et deep. At tbf^r or.on:r.;r, 
columns of ice liad formed, fallinjr to the Iwttom. His expljuiation was that 
iu places nearest of access to the snow? in winter, we arc- ?'ire to find ioe in 
summer, if the quantity of snow was larjro cnouL'h. In Ti;o caso of Mr. 
Brocklesby's well, the place admits large quantitios of *-now. wlji'h melts, but 
not readily, because it is not jiccessible to t lie sun. It ii»i?rt:fore jroes throush 
the ]»roco!?s which the glaciers of the Alps undcrjro. TIj-:- snow iru^.-zes a^n 
during the night, after being partly melted ; and we have th? fonnation of the 
glacier without movement. It i.s exactly the same in this as in the- Alp?. 

Professor W. B. Rojrers cited similar occurrenw-s in a ran^re of mountains 
composed of a porous sand rook in Southern Vir;nuia. Cut he c^-mld not ree 
that any accumulation of snow at the bottom of a well should pon'-rate ice 
about its sides. He could, however, well imagine this condition of thinirs, 
viz: That if the atmosphere bwame very much chilled, the well l^e<x»ni«.« the 
recipient of the coldest air iu rtie neifrhborhood, on aoc j^^nt of its trn-ater 
specific gravity. The temperature of the well in such case becomes p'-rfectly 
abnormal, and because of the bad conducting power of its matc.nals retains 
tlio crdd. This was his explanation. 

Prof(jssor Denison OinLstead held that very cold air exists in the interior of the 
earth, which may find a ventilating sliaft in the well. In ii.-e hou««'S wastacfj 
is prevented by allowing a current of air to pass freely. rath<>r than to fK-nr.it 
the ice to be closely housed. Liquefaction after conjp,lation is a very slow 
process. 

Professor Agassiz questioned whether any very low tomperalure rxists in ice 
resting upon other bodies. AVhen ntit-mptiiij? to asr-'-riiin the t-'inporatMro 
of the Glaciers, by running a themiouK r»;r ten fe<;t b<'lo\v ilie surlii':'?. he had 
failed to find any thing but a fraction of a drtrroe b low 32^. A !.f;If-ri. -/is tar- 
ing thermometer, sunk 20 feet below tlie glacial surface, n-maini'd tii-r^; all 
winter, and indicated no such tern p< -rat up? iw we woidd bo n ady to admit aa 
possible under influences so intensely coirl. 

Prfifessor Henry s:dd that during the pa^t wintor ho lia.l iK-en stnjck wi'li the 
Cict that pieces of ice wrapped in a cloth \vi:w fsoz'-n in it, ahiio'ii.'-ii not owj 
on t of the several thermometers would go down to 'A2'^. It api»frnr'-i f-orn 
this, as from the old obfler\'ation of Lti Place, wlm f jund t^.ii tli-.- it;.; SMT'^uri'l- 
ing the worm through whioh they were transmit'. in;: ;.'!t-e« was soon fro/'.n to 
tlie worm, that melting ice producr-d a certiin de'.rpj'; of <"o!'.!. 

Profes.sor Guyot stated that the iee cav(ra which h«; h.-.fl rrf-Tred lo wero 
3,000 feet above the level of the sea, where the quantity oi i.iliing -^now wa.s 
very great* 

Profeesor Brocklesby could not see the analojry l»etww:n an ico cavi' an<i a 
frozen well. The temperature of deep wells generally bring iil>out the mean 
temperature of the place; the temperature of weU" '" f^^'-vo would nijt vary 
much fton 46^ or 41^. He did pc* ^^^'^* non had been 
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Dr. GauM alluded to tLo ordinsry metliod of li-eoziiig ice togf>tIi<r I71M 
juxlapoation. It vhb hi.i fortune to have a IHeiid who wns paiticulBljj W 



a daj's of Tdffpsliiug lumself with a vetj highly ioed brTen^b 
wliich tlic ice was prcs^ut in raij small pieces compounded ia rarioi 
and Bomctirnta eaten willi a spoon, tliough thai tras not the ordinary 
His txperifuco wag tiiat jiieoes of ico freiiuently adheivd to tlie rpooa al 
tliat too allhot^h tbo misturD vfBS not oaa of pure water 
alcoholic one. 

Hr. Hill suggested that Ihc phenomeaoD alluded (0 bj ProS^asar HeuyMJ 
Dr. Ooulil vna daa to cri-^tollizatiaa. With regard to ice going down lidtT 
the freezing point he had the testimoiij ofscientillc wltnoaaes to tlie bet 
ice gathered in Tcanessoo wduld not Xeop so long aB that gathered in &V 
Hampshire and Ma&Mtliuaetts. 

Professor IIciiTy suiJ tliui the (act proHentod by Dr. Gould ivai 
loliim bj'the aaino (icnLlenian, who wan also a fliend ofhia. Ifc 
experiment. [LtuiJrhti^r.] To produce a perfect eiperiment it \ 
that all the condiliuiLH slioiild be obsBrved. [Benewod Laiighter.j Qp 11^' 
therefore give Ibeiu: SiigiU- and wme and water were mingled mth Ici, b3 
iastead of depondiag vijion the liiale he iiilroJuctJ a tt»?nnoin^ler, 1 
observed a reiiiiclion. IV ill 1 strong alcohol he obln ined a still greater reduc- 
tion, sliowiiij; thill iilinlLi.l hM so great an alBuity for water that it melts lb) 

Profesjjr Ag!vs.f;/, ixplalne;! the iliflbrent lands of ice. First waa thnl p(0- 
ducoii In' ihefrtL/Jii^' ultlie surtkco of the watcrnttd suceeirive layers of w«l» 
bcnciith il, a huuiii.i:. li sdii-itoao roass. Into tiiis, babbles from tlie bottdU 
of the pi.uid mrc fr.'.i:,.iiily frown, and when it was Eubjeeted to the aetioB 
of itic gun lliL' biiljbl. ^- jictamo hented, melted the ice around them and r«o- 
drri-d it ol'iio in:irket:iljlc value. It would thercfiiro bo worth while IbriN 
gatherers to cover thoir ponds with clotlis, or somethuig which would prevail 
tliese bubbles from ifsuig. Glacier ice was Gmnod like puJding-stoue; oom- 
pact massi's boing comentod together no that when you exposed a laige loinp 
of glacier it-c to t!ie heat of the buu it would crumble in pieces. It was Qv 
the dccoiiiiiuriliou d iiiBKlomcnte; we had ice-sand. Icebergs could l« 
dctcrmiiii d ui be di'Hviil from glaciers and not to be the frozen 8urGK:e oTflu 
ocean |.y tluir cot ^limicrate Composition. Pebblea in glaciers beconan 
healed nicllud tij.* ici.^ I.oiiouth tlicm and quarried their way down to irticn 
Uie iitut of the sua could not reach them. The pot holes formed in this <ni 
were soon covered wilh a tliin film of ice, but it. was only during tlie p* 
tracted cold of winter that Oioy were frozen througk 

KESISTASCE OP AIR TO TUB FI-IGHT OP PROJ£CTII,XS. 

The subject of projectiles (br the purposes of war naturally exdtea, at 1 
moment, peculiar intere-it, and h.ia led tn inquiries m to the nature off'' 
siatflnco of the air as (he medium through which ihey move. Air is 
elastic, and, at the level of the ocean, presses uniformly nith the foroo ol 
3S Ibi. on the square inch of surfkce. It haa be«u ascertained thnl tir, 
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tbis oatural pressure, will rush to fill a vacuum with a relocitr of from 1200 to 
1400 feet in a Becond. It has been, accorilin;»Iy. ofinceived that when a F^fVid 
substanee^ such as a cannon-ball or rocket, is movini^f throujrii the atLic-^^-ihfire 
with a greater velocitj- tlian 1400 foot in a soeoucL a vaoijnm will >.♦.• r/r'^»duc*4 
In its rear as it paflses forward. Sir Howard PouirlfLS and othf r f-mii-vnt au- 
thorilies on punnerv, seem to have a<lopti:-fI ihLs thoorj-: l.'Ut we pef*-!'.-? iJjit 
it is questionetl and denied by Colonel Parlby. of the KoD'^d Ariilj-,-r.'. wr.o 
considers it a popular error to sup[»n-re thar luero i^* any vac:urn left 1 ^L'.iA a 
solid projectile. It Ls well kuo^Ti that when over th'rr'- i^ a va'?':urri ir-ri-y.A 
in the air by thunder, by the violent dotonaiionof auy pov,er/ilci:''rniiviil 102:- 
pouufl, or from any other cause, sound more or le=a loud is prviuc/i l-y tr.* 
particles of air collapsiug upon eacli other. If rh'>rc- wer^. tli*/reiore. tr.y va-.'u- 
um created behind a projectile in its tlijrlir. ii would neots.«-aril/ r>e aerorr.^xir.ied, 
during the whole of its p^LSsajre throujirh tii" air. with aL^-L*^ re-«ri:.rjl::,2' •.^.un- 
der, so long as its velocity wntinued to oxckkI 1400 f-.-et in a se^^L-i. 'VV'y.IIe a 
oannon-ball or other projectile remain*? staiionan*. tlir; &*Tii>.-pl-er»: "Tr.'A press 
equally upon everj' part of the surface: b'lt Hnpjytirir.a" it ?o r::0Te at the rate of 
700 feet in a second, or with hfdf the velocity wiiU '.v-.f-.h air !« '■yiiyjtitA to 
rush into a vacuum, then the air will be :i R'-iitir.z m--'i:';:a i:. front, and an 
equivalent assisting medium in the rear. Ciilrind Pir.r:" ;.- 'r.;:. ■ I'.-.i: x\ji^, when 
the velodtv reaches 1400 feet, as tlie air is lii.'h'.r u\'x--':\ !: r^-h-^ T^ri'rA the 
ball with a whirlpool rapidity; and that, unler ih's }.::m pr';==; ,r-; Ir. froLt. '.ho 
velocity with which tho particles of air move to ihe T^tiT < f :).': hhV. will >^ 
regulated by that pre3.«iut*, and not by the U!ii;'jrm ve>x.:v.- of 1400 f :■-.■•. in 
a second. Coupling the aljsence of any •^eeee'liog I'/id rjoL=- '.vit;. 'r.e aV^e 
theory, Colonel Parlby comes to tlie Fci-.r.tlii'^ convive!'. n t?.-m tiier-,' rn.:-. r.ot w 
any vacuum left behind a pnjijcctile at a v.>!o'.;*y at v.-:.i':l we '-an i'Tf.y:\ it. 

EFFECTS OP GUNI'OWDEi: LXI'LO.SIO:.'.S. 

At the American As.iodalion, Prof. Olm-r.ead r'fsd a T'^^ifr on the Wfl- 

mington Gunpowder Explosion of May 31-t. 1S5I. On tiiat day, a;? thrr-^ 

wn^ns from Dupont's Mills were pafsincr throu'/ii Vi'ilminjrton. Del.. ea/?h 

with 160 barrels of Gunpowder, alx>ut 12,000 pounds. iLf-y <:xj.k/Jed, d'-rrK^I- 

ishing buildings and destroying life. Such wa^'ons w. re ftp<^i=tom'-l to f;a«s 

that rout© daily for fifty years. The regulations pre^/rri^-rl had fii;]- n i;/o 

disuse. They had left the mill at distances of half an ho',r. 1 :t i.;i'j yor wl- rin 

twenty-five feet of each other. "Wisliing to trace ou* ui,:i\-/r. - \^r.w ■'■:'. yh\% 

oxploflion and some plicnomena of tomadof.'.«. Vr*^*T-.f'T Oi-r.-wJ ■::r>''-\n 

bishop Lee, whoso hou?e woij destroye^L an-i r*-'.i.'.:"\ \u :.:i-.'.' r •>';:.-• hi- -ffU 

6oinc interestincr facts. The cause of tlie explo-^ion U';<h not u\.y ar, but ii. in 

linown that two of the men were Hmokin;r l^y th--: <\<\': fii' t}.' jr f* mu-i. '.-'nn*- tS 

the plienoawna were flurpri.«in;r. A Fplinir^r \'r<i:u a V'-ri^ri-in blind v.;j'' t,lov.'n 

Xhzough an inch board, making ilv smrx>ih a hoh* a*^ ii'ii'/i::i"l ivith rttix-l. Met a In 

^ef« often dJBpUusod. TIic shoes were torn off tlic honif-s fcfft, castoni frr;ni fur- 

i'- Saltans, ond hinges from doors, and a wagon-tire was tAm off ' >.(vA^ 

:^ ^nd one piece left on a hill n quart/T of a mil' ^«^\ 
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for the distance of more than a mOe. Those near the ^>ot were borst in, tbose 
fturther off had the nearest windows burst in, the others oat ; tiiose fertiier off 
were all burst out A piano open near the spot was litUe injured; one doud, 
ftorther o% was burst open and nearlj ruined. The effect on the animal 
system was to produce a sense of suffocation at firsts and afterward acmam 
of the throat, or even hemoptysis. Many were carried some feet and drc^^ied 
erect. A man on horseback was lifted out of the saddle and dropped into it 
again. But the most wondrous effect was exhibited by three depresdons 
where the wagons had stood. The one under the middle wagon was ten feet 
by five, and three feet deep. It appeared that the earth (Macadamized) had 
not been removed, but condensed. Professor Oknstead knew of no inntannft of 
greater power, even in the great explosion of Brescia^ where two millions flf 
pounds of powder exploded, that equaled this. Iron water pipes were brok»i 
four or five feet under ground. In the New Haven tornado of 1839, a pieee 
of bureau was carried half a mile and found sticking into a bam, having pene- 
trated through a thick plank. Feathers have been stripped off of fowls, and a 
woman washing found herself and her tub, wit^ its water, in the cellar, whife 
Bome of the clothes she was washing were found beyond West Rock, a diBtaooa 
of two miles. Fowls have been known to be stripped of their feathers in sofih 
tornadoes. 

Professor Mahan said that sappers and miners had a role that the lateral 
force of an explosion of a mine would destroy the works at titiree or four times 
the distance to the surface, and the downward force would do the same to 
three quarters the distance of the surface. 

Professor Henry said, that the explanation of the blowing off of the bone^ 
shoes he found in simple inertia. The shoes were not blown awaj fix>m tbe 
dead horse, but the horses were blown off the shoes ; the gravity of the aboe 
being seven, while the specific gravity of the whole horse is about ona 

Mr. William 0. Redfield saw no satis&ctory evidence of a vacumn. Cauaes 
are often mistaken, but he had never found any clear evidence of a vacuum, 
though too much had been attributed to such a cause. 

Professor Brainard thought many phenomena resembled those of electrksty, 
as stripping doors of their hinges and birds of their feathers. 

Professor Loomis thought the indentation in the ground was analogous 
to the process for submarine explosions, only as the resistance a[ water » 
greater than air the force is proportionally greater. As to feathers, the loss of 
them has been attributed to vacuum, but a fowl suddenly exposed to vaouum 
loses no feathers. Professor Loomis put a live fowl into a g^un of two-inob 
bore, with a sixth of a charge of powder, and aimed at zenith. It came down 
denuded of feathers, and mangled by using more powder than was neocseaxy. 

Professor Johnson thought there was an analogy between the indentatioii 
of gunpowder here and that often exhibited by more violent fulminates. Two 
ounces of fulminating mercury will perforate an inch plank when thero is 
nothing to oppose it in any direction. 

Professor Rogers thought that there never oould be any condensoticHk ^f 
air by explosion without a subsequent rare&ction, and that yaoaum pUgntd a 
'fioessary part of the phenomena of tornadoes. vr 
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Judge OBb(»ni giTe some carioos drcumrtanoes about Mud-Uastnig. The 
hole is not to be mtirelj fliledf and the sand should be dry. Dry chaff may 
be sabfltitated fiur sand, and would be better than wet sand. At an exploekm 
be noticed that those who were furthest from the exploeion were ihrown 
ftirthest and least injured. The nearer ones were moved little, but denuded 
flod mangled. 

OX 3IECHANICAL XOTATIOX. 

The following paper on the mochanical notation to be used in deecribiiig 
machinery, was read before the British Association, Glasgow Meeting, by Mr. 
Babbage. 'Die method proposed is one of great imp<»tance to all engaged in 
the oonstniction and description of machinery, eince without the aid of 
mechanical notation it would be beyond the power of the human mind to 
master and retain all the details of complicated machinery. 

"To understand the construction of a machine, we must know the size and 
tjrm of all its parts — the time of action of each part — and the action of one 
part on another throughout the machine. The drawings give the trjrm and 
shape, but they give the action of the parts on each other very imperSMtly, 
and nothing at all of the time of action. The notation supplies the deficiency, 
and gives at a glance the required information. Ilaving made the drawings 
of a machine, we must assign letters to the different parts. Hitherto, I 
believe, this has been left to chance; and each one has taken the letters of 
the alphabet, and used them with little or no system. With respect to letter- 
ing, the first rules arc, that all fhmiework shall be represented by upright 
lettorSb Movable pieces shall be represented by slanting k-ttera. Each 
piece has one or more working points— each of the working points must 
have its own small letter — the working points of framework liaving small 
printed letteni) and the working points of the movable jAfXfsa having small 
written letters. We have the machinery divided into framing. indicaUL-il by 
large upright letters; movable pieces by large slanting lett^rti; working 
points of framing indicated by small printed letters; working points of rrjova- 
ble piooes indkated by small written letters. In letter drawings the axes are 
to be lettered first Three alphabets may be used — ^the Roman, EtniiKan, 
and written. These should be selected as much as possible so that no two 
which have arms or parts crossing each other shall have letters of the 
alphabet Having lettered the axes, all the parts on them, whether 
loose or absolutely fixed to them, must be lett^rrnl vniU the suno alphabet, 
care being taken that on each axis the parts inoHt remote from the eye sliall 
hare lettere earlier in the alphabet than those parts whi^jh are nearer. It is 
not a ec eosa iy that the letten should follow each other ooutiniioualy, as in tlio 
alphabet; — for instance, d, l, t. may represent three oog-wljf^ols on Uio same 
uds; D most be the most remote, l the next, and t the nearest The rule is, 
that * oa any axis, a part wliich is more remote from the eye than another, 
Bust invariaUy have a letter whidi oc* ''"^r in the alphabet' By this 

i^ttom vwy omridflnbld infonnalian " the lettering oa «k dsmi- 

lag; bmidU nan tr teiQSklQubVfeL^wBAs 
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upper comer, is given to each large letter; 1^ is called the ^indez of Iden- 
tity,' and all parts which are absolutely fixed to each otiier most have tha 
same index of identity ; no two parts which touch, or interfere with, or croa 
each other, on the drawings, must have the same index of idemitlty. This 
may generally be done without taking higher numbers than 9. All pieces 
which are loose round an axis must have a letter of the same character, 
Roman, P^truscan, or \sTiting ; but a difterent index of identity will at once 
inform us that it is a separate piece, and not fixed on the axis. I shall now 
endeavor to explain how the transmission and action of one piece on another 
is shown, beginning from the source of motion. Each part is written down 
with its working points; those of its points which are acted on are on tie 
lefirhand side; those points where it acts on other pieces are on the right 
hand; if there are several, a bracket connects the small letten^ with the larga 
The pieces being arranged, arrow-headed lines join each acting or driving 
point of one piece with the point of another piece, which it drives or acts on. 
It is usually necessary to make two or three additions when a machine is 
complicated, before all the parts can be arranged with amplicity ; but, when 
done, 'the trains,' as they are called, indicate with the utmost precision tiie 
transmission of force or motion through the whole machinery, fix)m the first 
motive power to the final result. It is, however, one of the principles of the 
notation to give at one view the greatest po^ible amount of information, so 
long as no confusion is made ; and it has been found that without in any w^ 
interfering with the simplicity of 'the trains,' a great deal more information 
may be conveyed. For instance, while looking at * the trains,' it is ofi«n con- 
venient or necessary to know something of the direction of the piece under 
consideration, and, by the use of a few signs placed under the large letters, 
we can convey nearly all that is wanted in this respect Again, though the 
drawings of a machine are specially intended to give the size and shape of 
each piece, yet by the use of some signs of form wliich are placed over the 
letters, the shape of each piece may be indicated. It is found that these signs 
do not confuse the trains ; but on the contrary, extend their use by making 
the information they convey more condensed, and more easily accessible. I 
now pass to *the cycles' as they are termed, or to that part of the notation 
which relates to the time of action of the different parts of a machina 'The 
cycles' give the action of every part during the performance of one complete 
operation of the machine, whatever that may be. Each pi^ has a column 
of its own, and tha points by which it is acted on are placed on its left hand, 
and the points by which it acts on other parts are placed on its right ; and 
each working point has also its own column. The whole length of th© 
column indicates the time occupied in preparing one operation, and we divide 
that time into divisions most suited to the particular machine. During each 
division of time that a piece is in motion, an arrow up and dov^n its column 
indicates the fh<jt; and during the time of action of each working point, an 
arrow in its column shows the duration of its action. The times thus shown 
are, of course, only relative and not absolute time ; but it would be eai^ to 
show both, by making the divisions of the colunm correspond with the mast' 
ber of seconds or minutes during which the machine perfixrma one operatiao. 
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The arrows which point upward indicate circular motion in the direction 
screw in, and the arrows which point downward, screw oat; where the 
motion is linear, the downward arrow indicates motion from right to left." 

CHAUVKNET'S great CIRCLK PROTEACrOIt. 

One of the mo?t valuable nautical instruments recently invented is the 
" Great Circle Protractor," of Professor Chauveuet, of the United States Naval 
Academy. It consists of a circular chart of the meridians and parallels of lat- 
itude of the globe, in a form familiar to all navigators ; on which is centered a 
thin transparent revolvuig-chart, representing to the ej'o the great drdes 
which piiss through any given points on the lower cLart. It gives by inspec- 
tion, without the aid of scales, compai»ses, or other iustnmients, the great circle 
or shortest route from place to place — the distance i\s well as the course being 
read off from the Chart or Protractor; also the Lititude and longitude of all 
intermediate places. In sailing with head ^vind!4, the naviirator can see at a 
glance whidi Ls the best track to BaU upon. The chart itself contains all 
necessary directions, and is quite porta]:)le, being only 18 inches square. It 
gives the azimuth and amplitude of the sun or a star with all necessary pre- 
cision, and a sufficient upproxmiatiou to the time and latitude to ser\-e as a 
chock to the orilinary ealeulations. To get the latitude from a meridian alti- 
tude of the sun, iho navigator lias only to ** set the jwint W. on the declina- 
tion of the sun, take the parallel of distjinco on the trarutpareni chart^ which 
corresponds to the altitude of the sun, counting from the line of courses toward 
W., follow this parallel to tlie edge of ih^ fixed chart, and read off the latitude 
of the ship." It is true that no saving of time is gained by this particular 
process, l^ut it is useful as a check to the usual calculations. Having the time 
from noon by the chronometer or othen\'iso, and the sun's altitude, a simple 
inspection of the cliart shows the latitude. The time at the ship Ls also found 
by inspection from the altitude. 



NEW SrUVEYTNi; INSTKOIENT. 

An apparatus for delineating sections of sur\'eys for rail-roads, canals, etc^ 
and for computing the solid contents of cuttings and fillings, was exhibited by 
M. Collin & "Wagner, at the Paris Exhibition- It consisted of a standard 
thrc^ feet high, supported. on a carriage having thrw wheeb?. From tliis 
standard there was suspended a pendulum, the rod of which extende<i beyond 
the Busponsion-point and thcro actuated a series of levers as it vibrated. 
When it was de?.ir(-d to delineate a section of a rail-road s'lrvev, it was drawn 
on X\\o ground, on the proper Uno, and of course the \uidulations giive a prr> 
portionatc amount of vibration to the pendulum, which ajjuiu actuaterl the 
Berics of peculiarly combined levers mentionetL One of them oiK-'rat*.**! a jx^n- 
cil, and traced the undulating lino of tin? road on a piec<j of prepared paf>er, 
wliich was wound off on a cyli nder. T he other two moved counttrH (wustructcd 
on the principle of a calcolaMflP^'^BriBey which sIiowikI the a^Hual amount 
Cf solid ontel^ to be &am ^invations, and the fUlirv^xjc^ V>\«, 
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BAROHETBIC JlNOUAMES ABOUT THE ANDXEL 

Lieutenant Maury, in a communication to SiUiman^s Journal^ gives the fid- 
lowing accoimt of some very curious barometric anomalies observed by 
Lieutenant Hemden in the vicinity of the Andes of South America. This 
officer, who explored the Valley of the Amazon, and determined the heights 
ef various places above the level of the sea, both by barometric pressure and 
by the boiling-point of water, states that at the eastern base of the Andes ho 
found the pressure of the atmosphere, as measured by the temperature of boil* 
ing water, to be nearly as great as it is usual at the sea level ; and afta 
having descended the river for nearly a thousand miles below this place of. 
great pressure, he found that, judging by the boUing-point of water, he b«d 
(ucerukd nearly 1,500 feet. The explanation ofifered by Lieutenant Maury of 
this phenomenon is as follows: The Andes extend from 3 to 5 miles up into 
the atmosphere. The trade winds blow almost perpendicularly against them, 
of course these winds are obstructed by an obstacle which extends as fer up, 
or nearly as fer up, as they themselves do ; and being thus obstructed in their 
course, would produce a banking up of air against their slopes, as there is of 
water against a rock or other impediment over which the current of a rapid 
river has to force its way. In such case there would be a ridgo or pile of 
water above the obstruction, and a depre^on or hollow in the water both 
above and below this ridge. The same effect is doubtless produced in the at- 
mosphere. Admitting this to be true, we derive a practical rule that the 
height of a chain of mountains, determined by barometric pressure, depends 
upon the way the wind blows. 

NEW PLANETARIUM. 

Mr. J. "W. Hatch of Utica has nearly ready a Planetarium, the largest ever 
constructed in the United States. In this model the planets are made to re- 
volve in vertical orbits. These are projected on a screen or medium, behind 
which all the machinery is concealed, so that there appears no visible sustain- 
ing power between the planets and the sun. The whole is arranged with 
folding-curtains, by which the celestial scenery can be brought on with 
theatrical effect. The eclipses of the satellites take place as they come into 
that part of thetr orbits relative to the sun to produce those rftsults. The 
great comet of 1680 is represented traversing an elliptic orbit through a circuit 
erf 50 feet 

NEW HYGROMETRIC REGULATOR. 

A hygrometric regulator exhibited at the Fair of the American Institute by 

Dr. Joel H. Ross, is designed to equalize the condition of the air with regard 

to moisture, irrespective of temperature. Dr. Ross's plan is especially designed 

for buildings warmed by steam-pipes. He attaches a cock to blow a stream 

' into the room, and makes the cock self-adjusting by the aid (rf a 

id a long linen string. The weight contkiually strives to open tfie 

1e the string restrains it; but as the linen fibers are contraoted bj 
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eyeiy aooeasion of moifltare and lengthened as the air beoomefl too dry, it fol- 
lows that the oock is alternately opened and dosed, aooording as the air in the 
building requires more or less moisture. 

ACCURACY OF THE CHINESE AS OBSEBYEBS. 

At a recent meeting of the Chinese Asiatic Society, Dr. MacGU>wan remarked 
tiiat the subject of Snow Crystals, which engaged considerable attention last 
winter in England, had come under the notice of Chinese observers ; that from 
a remote period there has been an axiomatic expression met with in their 
oonrersation and books, to the effect that " snow-flakes are hexagonal," which, 
like their knowledge of the cicartis in the cuticle of persons affected with itch 
(figured and described by their medical writers long before Western patholo- 
glists admitted the existence of that parasite), shows, among many similar 
that the Chinese are accurate observers of nature. 



ON THE STRENGTH OF BUILDING ^lATEBIALS. 

At the Providence meeting of the American Association Professor Henry read 
api^r on the modes of testing building materials, and an account of the mar- 
bles used at Washington. Ho had been appointed on a committee ito test the 
materials offered for the extension of the Capitol at Washington. The com- 
mittee had to take into consideration many minute sources of disintegration, 
goch as that every flash of lightning produced an appreciable amount of nitrio 
idd, which difllised in rain-water acted on the carbonate of lime and the ao- 
tion of dust carried by the wind against the building. The committee sub- 
jected specimens to actual freezing, and after several experiments a good 
method was obtained. It was found that in ten thousand years one inch 
vould be worn Ccom the blocks by the action of frost Blocks of one and a 
half inch cube were subjected to pressure, and thin plates of lead, as had been 
the caae in firmer experiments, being introduced to equalize any inequalities 
iriiidi might occur in the surfaces. But upon experiment it was found that 
whUe one of these cubes would sustain 60,000 pounds without the lead plates 
it woold sustain only 30,000 with them. They had therefore to invent a ma- 
cbine to cut the sides of the block perfectly parallel, when it was found that 
tiie marble which was chosen for the Capitol, from a quarry in Jjee, Massa- 
ohaastts, would sustain about 25,000 pounds to the square inch. The manner 
of Its breaking was peculiar. With the lead plates interposed, the sides, 
vfakfa were free, first gave way, leaving the pressure on two cones whose 
botes joined the plates, and whose apexes met each other, and that they then 
jitkled with comparative ease. This marble absorbed water by capillaiy at- 
mxui in common with other marbles wa^ permeable to gases. Soon 
the workmen commenced placing it in the ^alls it exhibited a brownish 
diKolontkyD, although no trace of it appeared wliilo the blocks remained in 
Am fltooe-cutter'B yard. A variety of experiments were made with a view to 
j upi ^i ti the cause of this phenomena, aad it was Anally concluded to be doa 
to tbe ynwkm abeoiption by the marble of water bo\^^ Vn vAm^Xc^^ rvTti«Bb 

/ 
/ 

/ 
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matter, together with the absorpftion of another potion of waterfrom themor- 
tw. To illustrate the process, ho supposed a fine capillary tube with its lower 
end immersed in water, whoso internal diameter was Buffidentlj smaU to al- 
low the liquid to rise to the top to be exposed to the atmosphere. Evapora- 
tion would take place at tlio upper surface of the column, and new pcxtiona 
of water would bo drawn up to supply the loss, and if this process were con- 
tinued any material which might bo contiuned in the water would be fbtmd 
deposited' at the top of the tube, the pomt of evaporation. Jl, however, the 
lower portion of the tube were not ftimiahed with a supply of water, the 
evaporation at the top would not take place, and the deposition of foreign 
matter would not be exhibited, even though the tube itself were filled with 
water impregnated with impurities. The pores of the marble, so long as the 
blocks remained in the yard, were in this last condition, but when the same 
blocks were placed in the wall of the building, the water absorbed fh}m tho 
mortar at the inturior surface gave the supply of liquid necessary to carry the 
coloring materials to the exterior surface, and deposit it there at the mouths 
of the pores. The cause of the phenomenon Ix'ing known, a remedy was 
readily suggested ; the interior surface of the stone was coated with asphaltran, 
rendering it impervious to the moisture of the mortar, and the discoloration 
was gradually disappearing. In a scries of experiments made some ten years 
ago he had shown that the attraction of the particles' for each other of a sab- 
stance in a Uquid form was as great as that of the same substance in a solid 
form. Consequently, the distinction between liquidity and solidity did not 
consist in a diflercnce in the attractive power occasioned directly by the re- 
pulsion of heat ; but it depended upon the perfect mobilily of the atoms, or a 
lateral cohesion. He might explain this by assuming an incipient crystalliza- 
tion of atoms into molecules, and consider the first effect of heat as that cif 
breaking down these crystals and permitting each atom to move freely around 
©very other. When this crystalline arrangement was perfect, and no lateral 
motion was allowed in the atoms, the body might be denominated perfectly 
rigid. We had approximately an example of this in cast steel, in which no 
sUpping took place of the parts on each other, or no materi; J elongation of the 
mass ; and when a rupture was produced by a tensile force, a rod of this ma- 
terial was broken with a transverse fracture of the same size as that of the 
original section of the bar. In this case every atom was separated at once 
fix)m the other, and the breaking weight might be considered as a measure of 
the attraction of cohesion of the atoms of the metal The effect, however, was 
quite different when we attempted to pull apart a rod of lead. The atoms (nr 
molecules slipped upon each other. The rod was increased in length and dimin- 
ished in thickness imtU a separation was produced. Instead of lead we might 
use still softer materials, such as wax and putty, until we arrived at a substance 
in a liquid form. This would stand at the extremity of the scale, and between 
extreme rigidity, on the one hand and extreme liquidity on the other, we might 
find a series of substances gradually shading fix)m one extremity to another. 
According to the views he had presented, the difference in tenacity of steel 
id lead did not consist in the attractive cohesion of the atoms, but in their 
tkbillty of slipping upon each other. From this view it followed that the 
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forai of the material ought to havo some affect upon it? tcnadty, and also that 
the Etrangtb of the artide depsaded in some degn^ upon the process to whioh 
it liod been subjected. He hod, for iastanee, founil that aofter substances in 
-wliich the onter atoms had freedom of motion} 'while tile inner once hj th9 
preffliare of those exterior were more confined, broke unequally, the inner 
GbeTB, if he might so call the rows of atoma, gave way Urst and entirely aepai- 
atcd, while the exterior fibers showed l>ut little indicationa of a cliange of ttiat 
kind. If a cylindrical rod of loud, throe fourths of an inch in diametei, were 
tomad down in a, lathe in one part to about lialf an inch, and then gradually 
broken by a force exerted in the direction of its length, it would exliibit a 
Cfliadrical hollow along its axis of halfsD inch in length, and at least a tenth 
of an inch in diameter. With substances of greater rigidity this effect was less 
apparent. It ejvistcd however, even iu iron, and the interior ffheri of a rod 
of this motal might be entirely separated, while the outer surikce presented 
BO ftppearence of change. From this it would appear that metala should never 
be elongated by mere stretching, but in all cases by the proceaaof wire-drawing 
or rolling! A wire or bar must always be weakened by a force which poi^ 
maiiently increases its length without at the same time compressing it. An- 
other effect of the lateral motion of the atoms of a soft heavy body when acted 
upon by a percussive force with a hammer of small dimensions in comparison 
with the mass of metal, was that the interior portion of the mass aijted aa an 
anvil upon which the exterior portion was expanded so as to make it separate 
from the middle portions. Professor Henry exhibited a portion of bar origin- 
ally four feet long, which had been hammered in that way so ss to produoe a 
perforation through the whole length of its axis, rendering it a tube. This 
6ict appeared to liim to bo of great knportance in a practical point of view, as 
it might be connected with many of the lamentable accidents which had oo- 
curred in the breaking of the axles of locomotive engines. These ooght in all 
cases to be formed by rolling, and not with the hammer. 

ON THE PKCULIAEITIKa OF CEKTAIN LOCALITES IN CITIEB. 
Most persons think that the reason why the west end of London is more 
bshionable than the east la nothing more than the topographical Sguration of 
the capital But the Academy of Sciences at Fari^ at a recent session, pro- 
nounced this opinion to be a delusion. In the Srst place, It appeaia that it ia 
not only at London, but at Paris, Tienna, Beriin, Tiirin, St. Petersbui^, and 
almost every other capitol in Europe — at IJege, Caen, Montpellier, Toulouse, 
and several other large towns — wherever, in favt, tliere are not great local 
obatacles — the tendency of the wealthier inhabitants to group thomselvea to 
the west is almost as strongly marked as in the " Great Metropolis." In the 
second place, at Pompeii and other ancient towns the same thing may be 
noticed ; and, in the third place, whore the local figuration of the town necw- 
Qlatcs an increase in a diObrent direction, the moment the obstacle ceases 
houses spread toward the west. This last &ot may, it ia stated, be paxtjou- 
Itfly observed at Rome, and, to a certain extent, at Edinburg. When, then, 
^^■Mliee and towns have their best districts in the west, it is pretty cleat tbat 
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the causo of it must be some general law entirely diatiiiot from local ritaatkn. 
What is that law? "It arises from tho atmospheric preBsnze," answere tiw 
Academy of Sciences. "When," it continues, "the barometric ochmm lisei; 
smoke and pernicious emanations rapidly evaporate in space. InihecoD' 
trary case wo see that smoke and pernicious vapors remain in apairttneDts and 
on tho surface of tho soU. Now, every one knows, that of all winds, thrt 
which causes the greatest ascension of the barometric column is that of Ifae 
east^ and that that which lowers it most is the west. When the latter blow^ 
it has the inconvenience of carrying with it to the eastern parts of a town all 
the deleterious gases which it meets in its passage over the western parts, it 
results from that that the inhabitants of the eastern part of a town have to 
support not only their own smoke and miasma, but those of the western part 
of the town, brought to them by the western winds. When, on the con- 
trary, the east wind blows, it purifies the air by causing to ascend the pe^ 
nicious emanations which it can not drive to the west CJonsequently, the in* 
habitants of the west receivo pure air from whatever part of the horizon it 
may arrive ; and it may bo added that, as the west winds are those whidi 
most frequently prevail, they arc the first to receive the air pure, and as it 
arrives from the country." After thus expLoining why the western parts are 
the best, the Academy makes these recommendations : — 1. That persons who 
have the liberty of choice, and especially those of delicate health, should 
reside in the western parts of towns. 2. That all establishments fix)m which 
emanate pernicious vapors and gases should be placed in the east. 3. That 
in building a house in a town, apd even in the country, the kitchens and othef 
dependencies from which pernicious emanations may arise should be placed 
to the east. Tho members of the Academy who have announced the preced- 
ing discovery, and made the preceding recommendations, are Messrs. Pelouze^ 
Pouillet, Boussingault, and Elie de Beaumont — all of them of European 
reputation as savants. 

ON CEETAIN CURIOUS MOTIONS OBSERVABLE ON THE SURFACES 
OF WINE AND OTHER ALCOHOLIC LIQUORS. 

The following is an abstract of a paper on the above subject read at the 
last meeting of the British Association by Mr. J. Thomson : — ^The phenomena 
of capillary attraction in liquids are accounted for, according to the generally 
received theory of Dr. Young, by tho existence of forces equivalent to a ten- 
sion of the surface of the liquid, uniform in all directions, and independent 
of the form of the surface. The tensile force is not the same in different 
liquids. Thus it is found to be much less in alcohol than in water. This feet 
affords an explanation of several very curious motions observable, imder 
various circumstances, at the surfaces of alcoholic liquors. One part of these 
phenomena is, that i^ in the mid^ of the surface of a glass of water, a smaQ 
quantity of alcohol, or strong spiri^ous liquor, be gently introduced, a rapid 
rushing of the surfece is found to o<iQp outward from the place where the 
spirit is introduced. It is made, more apparent if fine powder be dusted on 
*' <* surfaco of the water. Another part oi^the ipl\enoia<;na \s^ tliat if tho sides 
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of the veaaeil be wet wi^. water above the general level (sur&oe of the water, 
and if the spirit be imtroduoed in euffident quantity in the middle of the vessel, 
or if it be introduced near the side, the fluid is even seen to dscend the inside 
of the glass, until it. acoumulates in some places to such an extent that its 
weight preponderates^ and it Mia down again. The manner in which Mr. 
Thomson explains these two parts of the phenomena is, that the more watery 
portions of ihe entire sur&oe, having more tension than those which are more 
alcoholic, drag the latter briskly away, sometimes even so as to form a hori- 
zontal ring of liquid high up round the interior of the vessel, and thicker than 
that by which the interior of the vessel was wet Then the tendency is for the 
various parts of this ring or line to run together to those parts which happen 
to be most watery, and so that there is no stable equilibrium, for the parts to 
which the various portions of the liquid aggregate themselves soon become 
too heavy to be sustained, and so thoy fall down. The same mode of ex- 
planation, when carried a step further, shows the reason of the curious mo- 
tions commonly observed in the film of wine adhering to the inside of a wine- 
glass when the glass, having been partially filled with wine, has been shaken 
so as to wet the inside above the general level of the surface of the liquid ; 
fiir, to explain these motions, it is only necessary further to bring under con- 
sideration that the thin film adhering to the inside of the glass must very 
quickly become more watery than the rest, on account of the evaporation of 
the alcohol contained in it being more rapid than the evaporation of the 
water. On this matter Mr. Thomson exhibited to the Section a very decisive 
experiment. He showed that in a vial partly filled with wine, no motion, 
of the kind described, occurs as long as the vial is kept corked. On his re- 
moving the cork, however, and withdrawing, by a tube, the air saturated 
with vapor of the wine^ so that it was replaced by fi-esh air capable of pro- 
ducing evaporation, a liquid film was instantly seen as a horizontal ring 
creeping up the interior of the vial, with thick-looking pendant. streams 
descending fi-om it like a fringe fix)m a curtain. He gave another striking 
illustration by pouring water on a flat silver tray, previously carefully cleaned 
fi^m any film which could hinder the water from thoroughly wetting the 
surface. The water was about one tenth of an inch deep. Then, on a little 
alcohol being laid down in the middle of the tray, the water immediately rushed 
away from the middle, leaving a deep hoUow there, which laid the tray bare 
of all liquid, except an exceedingly thick film. These and other experiments, 
which he made with fine lycopodium powder dusted on the surfece of the 
water, into the middle of which he introduced alcohol gently from a fine 
tube, were very simple, and can easily be repeated. Certain curious return 
currents, which he showed by means of the powder on the surfece, he stated 
he had not yet been able fully to explain. 

INTERESTING PHILOLOGICAL DISCOVERIES. 

At a recent meeting of the Asiatic Society, London, a communication was 
read firom Mr. Hodgson, who is at present residing in Central Aaia» fet ^^ 
purpose of philological rasearcb. The writer baa obtaaii^ \Jdm\;^ ti^^ ^c«ato 
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ukiies from TIbeti Horaok, and Sifim, and bj tiieir aid he has oonqileitod a 
oomparative analyas of all the languages of this dasB, reachmg nearij over 
the whole globe, in which he finds a perfect uniformly of the laws regnlafctDg 
the composition of words and their arrangement^ extending over the whole 
dass The paper stated briefly some of the results arrived at^ leaving the 
data for further oonmranication at foil length. The following are some of iiB 
results: The old dog^ma which Home Tooke £mcied he had discovered, that 
an the numerous words which we geneniUy call particles, such as jH^positioDs 
and conjunctions, and the syllables and letters which modify root words in 
the way of derivation, conjugation, and declension, were originally vital worda; 
having definite meanings, is perfectly true of the Tartar tongues, and the §uA 
is found in them in every stage of development The distinction between 
monosyllabic and polysyllabic languages is without foundation, polysyllables 
being merely iterations and accretions of monosyllables; and the languages 
do, in &ct, graduate into each other. The researches of Mr. Hodgson demoo- 
strate the afi&nity of the Si&n, Horsok, Tibetan, Indo-Chinese, Himali^Taii, 
and Tamulian tongues, by identity of roots, identity of compounds, and, above 
all, by the absolute uniformity of the laws regulating them. AU the Tartar 
tongues, fix>m America eastward, through the Old World to Oceania^ consfi- 
tute one great &mily. All the Tamulian languages, and those of the aborigi- 
nal tribes of India, are of one dass, and that class is Tartar. All derive thdr 
vocables firom the Northern tongues, either directly or vi& Indo-Chin% and the 
routes or relative lines of passage are plainly traceable. A great many Arian 
vocables, even in Sanscrit, are Tartar, as well in their composite and ordinaiy 
state as in their roots. Mr. Hodgson is finally of opinion that the Tartar 
tongues, taken all together as a great unity, throw a brilliant light on ^ 
state of language in general, as it existed prior to the great triple divisiaQ 
into Semitic, Iranian, and Turanian languages. 
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OK THE CHEMICAL SQUIYALENTS OF CERTAIN BODIES, AKD 
THE EELATIOKS BETWEEN OXYGEN AND AZOTE. 

The fbllowing is an abstract of a paper rccentlj read before the "Royal 
8odet7 of Edinburgh, by Professor Low : 

The author commences his paper with a review of the opinions entertained 
by Dalton, BerzeHus, and others, regarding the equivalent numbers of hydro- 
gen, oxygen, nitrogen, and carbon, which have been differently fixed accord- 
ing as we start from combmation by weight or by volume. He remarked 
iSiat while either view was perfectly suited to explain all the general phenom- 
ena of decomposition, yet since chemists had begun to examine the phenomena 
of substitution, it became apparent that it was absolutely necessary to employ 
'IBie equivalents determined by weight The author then proceeds to show 
''tfiat on a proper comparison of the properties of these elements, and of the 
oonstltation of their compounds, then: atomic weight must be hydrogen 1, 
idHbon 6, nitrogen 7, oxygen 8. 

Eeference is then made to the nature of azote, and to the opinion more than 
once expressed since its discovery in 1*7*72, that it might be a compound, and 
to the views of Davy and Berzelius, the latter of whom supposed it must oon- 
tiin an Inflammable base, which he proposed to term nitricum. The author 
■tated that he had long smce arrived, by an entirely different line of aiigu- 
ment, at the conclusion that nitrogen was a compound substance containing 
eartxm ; and as no other element can possibly combine with that substance so 
M to produce a compound whose equivalent shall be 7, except hydrogen, he 
oonchides that azote is actually represented by the formula C H. Pursuing 
flie aame line of argument, he pointed out that oxygen might be a compound 
of aaote and hydrogen, and referred to certain properties of azote as indicat- 
ing its compound nature. The author concludes his paper by showing how, 
in an probability, other elements might actually be considered as compounds, 
particularly to selenium and tellurium, chlorine, iodine, and bromine^ 
the metallic basis of the alkaline earths and alkalies. 

ON THE ABSOBPnON OF MATTER BY THE SURFACES OF 

BODIES. 

M tho meeting of the British Association, Sir David Brewster stated that 
r, ynrj sUghtly with soap, the forfeoe of a ^eoe of glam^^WSoKL 
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artiAoJally polished or fbscdf and then clean it perfectly with a pieoe of dint* 
018 leather, the Burfaco, when breathed upon, will exhibit, in the moat brilliank 
manner, all the colors of thin plates. If we breathe through a tube, the colon 
will l>o arrun^'d in rin^ the outermost of which is blade, ocfrrespouding 
to the center of the system of rings formed bet^'een a convex and a {dane 
Biirfuc*. In repeating this experiment on the sur&cee of other bodies, Sir 
David found that there were several on whose surfaces no colors were pro- 
duced. Quartz e.xliibited the colors like glass, but calcareous spar and sevenil 
otlior niiiiorals did not. In explaining this phenomenon, the author stated 
tliat the particla^ of the soap, which are dissolved by the breath, must either 
enter the pores of the bodies or form a strongly adhering film on their surface. 
This property of appropriating, temporarily, the particles of soap, becomes a 
new distinctive character of mineral and other bodies. 

PRE1»ARATI0X OF AMMONIA IN THE SMELTING OF IRON. 

The following suggestions from the London Mining Journal, by Mr. T. H. 
Lcighton, are worthy of consideration : 

" The vapors which escape from iron blast furnaces may be regarded simply 
as the atmosphere highly chaiged with carbon, or as a mixture of carbonio 
oxyd, cyanogen, and nitrogen. When steam, at a sufficiently high tempera- 
ture, and air excluded, is mingled with these gases, the oxygen of the steam 
decomposes the cyanogen, and converts the carbonic oxyd into carbonic acid, 
while the hydrogen and nitrogen combine to form ammonia ; thus carbonate 
of ammonia will result ; but as it may prove difficult to condense this elTecta* 
ally, if the vapor of ammonia wore conveyed into a chamber charged with aa 
insoluble lumpy material, so arranged that the ammonia, in ascending woiild 
come in contact with a cold solution of salt trickling down, carbonate of 
soda and muriate of ammonia might be at once obtained. I^ however, an 
ample supply of sulphate of iron could be procured, it would be more ad^ 
able to fix the ammonia by means of sulphuric acid expellcrl from sulphate 
of iron, because at the same time, pure oxyd of iron would be prodnoed, 
which would prove valuable in the subsequent forging of iron. Allrali jeSan 
should be composed of sulphuret of calcium and coke dust When thia M 
acted upon by steam with sufficient heat, the oxygen of the steam ooaveh$ 
the calcium into lime, while the sulphur and hydrogen pass off as sulphuretted 
hydrogen. When the latter is mingled with the vapors torn a dense pore^ 
carbonaceous fire, consisting of car]x)nic oxyd and nitrogen, the latter xxptt- 
bines with^ the sulphuretted hydrogen, and forms sulphuret of immi^ia. 
If these vapors are then partially cooled down, and a large quantity of cool 
air admitted, the carbonic oxyd becoming carbonic acid, combines with 
the ammonia, and disengages sulphur ; thus carbonate of ammonia and sub- 
limed sulphur might be obtained. I^ on the other hand, the heat of the va- 
pors is maintained, and a large quantity of heated air thrown in, the sulphuret 
of ammonia is converted into sulphite, which rapidly passes ilito sulphate 
of ammonia, by means of which more salt may be decomposed ; and tims 
alkali refuse may be brought to yi^d sulphate of soda, muriate of amwyop M y 
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and carbonized lime dust. This latter material will be valuable in agricul- 
ture ; it should be worked into the land when preparing it for seed, muriate 
of ammonia bemg afterward applied to the growing crop, when the first 
shower of rain will cany it into the soil, when carbonate of ammonia will be 
disengaged in direct contact with the root of the plant. By treating gypsum 
as sulphate of lime, with small coal and high heat in a reverberatory furnace, 
it would be reduced to sulphuret of calcium, and may, by a similar mode of 
treatment, yield the same product as alkali refuse. 

KEFUSE OP SMELTING FURNACES. 

The production of iron by the smelting-fumaces of Great Britain has reached 
3,000,000 tons annually ; and by a moderate calculation, it may be assumed 
that for every ton of iron two tons of slag are formed, making an aggregate of 
at least 6,000,000 tons 6f this hitherto refuse material. Not only has this 
vast accumulation of slag been to' the present time comparatively useless, but 
it has proved an incumbrance and source of heavy expense to the ironmasters ; 
for it is calculated that a sum of not less that £150,000 sterling is annually 
expended by and lost to them in removing the unsightly heaps from their 
premises, to be used as the most worthless of materials in mending old roads, 
and in filling gullies and other vacant spaces. 

Within the past year, however, a company has been formed in England for 
the purpose of turning this heretoforo waste material to a useful account, 
under liie direction of Dr. W. H. Smith, of Philadelphia, the patentee of the 
process. In a paper read before the London Society of Arts, Dr. Smith stated 
that according to the treatment it receives, slag can be rendered brittle or 
toagb, hard or soft, compact or porous, rough or smooth. It can be cast into 
as great a variety of forms, solid and hollow, as iron itself, with the superior 
advantage of being susceptible of the admixture and blending of colors,, so as 
to render it equal in brilliancy to agate, jasper, malachite, the variegated 
marbles, and other more valuable varieties of the mineral kingdom. When 
properly annealed, it can be made to acquire a surfiice, or texture, at least 10 
times as durable as that of marble, and is susceptible of a polish equal to 
agate or cornelian. As a building material, slag can be readily adapted to 
any variety of architectural design, from the simple slab to the most ornate 
and complex decoration ; while its beauty and durability chiefly recommend 
it as an article of luxury. 

Dr. Smith entered into a comparison of the relative expense of the manu- 
fiicture of clay bricks as compared with that of bricks or blocks of slag; and 
be reminded us, that in making bricks of the latter, the raw material costs 
lees than nothing, inasmuch as the ironmaster saves by its utilization the 
heavy expenditure now attendant upon its removal from the furnace premises. 
In fusing slag for the operation of casting no expense is incurred, inasmuch as 
Hua item of expenditure is charged by the metallurgist to the metallic and not 
to the earthy products of the smelting operation ; whereas, in making bricks 
of day, the raw material has an intrinsic value, while the consecutive operar 
lions of digging the day, preparing it for use, and transporting it, added to 
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the prooefls of pressing aad azmealinc^ oonsame at least twkse §m mncfa time and 
labor as are emfdoyed in working slag. "Prom those simple^ yet dear dab^" 
observed Dr. Smith, "we can fairly infer that the cost oi making day bridn 
will bo double that of making blocks, tQes^ or more deooratlye and TafaiaUe 
articles from slag. By extending this calculation to other products, sndi ai 
marble slabs, colmnns, carved architectural ornaments oi stone, etc^ and in 
our estimate contrasting the plastic power of fusion available in slag with the 
laborious hewing and fashioning by mechanical means required for blodos of 
marble and other stones, we may arrive at still more satis&ctory resuhs in 
proving the commercial value of slag." 

The samples which were exhibited and examined by the auditory excited 
general admiration, from the closeness of the texture, the height of the polidi 
and the beauty and apparent durability of the articles. Some of than had 
been made fh)m the slags of American furnaces, others from tiiose c^the ffaa>- 
naces of France and England ; and it was evident, from their inspection, tiiat 
the commercial value expressed in the above calculation was by no means 
extravagant — London Mining Journal. 

FITSIBLB BAFETY-PLUGS. 

It is well known that plugs of metal composed of some alloy fusible at a 
comparatively low temperature, have been prescribed for steam-boilers^ eepedaOj 
those of the steamboats on our Western waters, so as to insure greater safety 
to the traveling community, as well as to engineers theniselves. Some have 
contended that these plugs were a perfect protection against too high steam 
pressure (whereby its heat is increased) and also against low water inboHers; 
others again have contended that they were of no use whatever, not being 
imiformly reliable, either as to the degree of heat at which they will melt when 
new, also by altering their nature entirely when used for some time, so as to 
be in no manner different from the metal of the boiler itself as it respects melt- 
ing. This subject being referred by the St. Louis Association of Steamboat 
Engineers to a committee of its members, they have examined into the matter 
and made a report of their labors. In that report they mention t^e experi- 
ments with Easton's and Evans's safety-guards of fusible alloys, and point oat 
their uncertainty, and conclude as follows : — 

" Finally, after having given this subject our most careful consideration, and 
after having proven our opinions, by many years' experience as practical en- 
gineers, during which we have had the most ample means of detemiining the 
value of alloy safety-valves, we have arrived at the candid conviction that tiiey 
are useless to the engineer, and of no protection to the traveling public IfCcst- 
gross shall still insist upon the use of fusible alloy safety-guard, we respectfbSy 
ask that it will cause such investigation to be made and such manu&ctures of 
these alloys established as will insure them to be uniform in operation and 
satisfactory in their results (if these are practicable), and that the mechanioal 
device, by which the alloy may be applied, be left open to the inventive ge- 
nius of the country; the best of which to be determined from time to t^niA 
by some proper and competent authority." — SdenHfic Amaiccm, 
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Tn reference to the above subject, wo would add that Pixifessor James C. 
Boothf of Pbi]adoI)>liia) is now cngajifed, by the order of government, in an 
©xlensive series of experiments on fusible allo}*^, and their employment in con- 
nection with steam-boilers. A reiwrt of great value may bo anticipated. — 
EdiUyr. 

U8E OP ZINC FOE THE SHEATHING OF VESSELS. 

The Yieille Montapne Company of Belgium arc now engnc^ed in manufao- 
toring extoii-sivfly zinc for the sheathing of vessels. In a pamphlet issued 
thoy prej-ent te3tlm(mial3 of the use of zinc sheathlug in various ships for eight, 
xune, and eveu twelve years. Tlie average duration of a zinc suit K however, 
fixed at six years?. The superiority of the zinc to coj)pcr iu point of durability 
is based on the following grounds : — 

1. It b* used in thicker sheets than either copper or yellow metal. 

2. It does not oxydize or corrode, as copper or bntss, by immersion in sea- 
water ; on the contrar}*, it is covered with an adhesive coat of peroxyd, which 
becomin? a pennnneut protection to tli'? nody of the mcial. 

3. When barnaclf.»s or sea-\N'eed.-ii that may have gnthered upon it, fiill, or 
are scraped otf, the metal remains almost uninjured, while, with a copper or 
brass sheailiing, they commonly leave it greatly thinn-.-d, eaten through, and 
CTuml.)ling off. 

The co.st of copper in sheets, in relation to that of zinc, is generally us 3.V is 
to 1 ; if to this ]>e added the well-known faet that a suit of copper sheathing 
aeldom lasts more than four years, the economy of u.sing zinc- will be sell- 
'evident. The same conclusion ai'plios to brass or yeil<jwmernl sheathing, the 
jooet of which is only one sixth less than that of copper, and which is acknowl- 
edged seldom to last more than three years. 

An attempt h:is also been made with success, to eonstnict a vessel entirely 
of zinc. A schooner built of zinc cousiruoted at Nantes. France, in 1 854, 
iiaa ?inco been employed as u regular tra'lor V>otween Marseilles and Uio 
Janeiro. The zinc plates u?ed overlapiwd each other one inch, and were 
riveted with wrought zinc rivet^, one and a quM.rter inches npart. 

A zine vessel, while it Is liardly inferior in strcn.^th to one of iron, has over 
tho Litter many advantages : 

1. It will cause no deviation of the compass. 2. The plates not beinrrUablo 
to corrodo or nist, do not require painting. 3. In ortlinary cases of co]!i.=>ion 
while iron would iu all probability crack or break, eau.-'ing a leakage in tho 
YCftacl, zinc would yield and bend without endangering the safety of tiie vessel 
and haniLs, or intemipting her course. 4. Tn the event of stranding near 
shore, and in a position and under circumstances allowing salvage*, the zinc 
hon might be eut or sawed in pieces, having a real vahio, while tho iron hull 
would be abandoned ns worthless. 

Xi:W MFTl'AUJC ALLOYS. 

Vcssrs. do Ruolz and Fontenay, of Paris, have invented an alloy which 
WBj be employed for almost all purposes to which flUvex \a \issvxs\\^ ^£as^<^^^. 
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The improYed alloy is composed only of silver, copper, and pmiflfld mdkA; 
which metals may be combined in any suitable proportionfl^ but the fiAnnif 
are preferred: — SUver 20 parts, nickel from 25 to 31 parts, and tiie rest np to 
100 parts in copper. An alloy is thus produced containing 20 jpe^ cent, oc. 
thereabouts, of silyer, and constituting silver of the third degree of fineneBB) 
thus reversing the proportions of the ordinary compoffltion of the second de* 
gree ; this latter containing 800 parts of sOver and 200 of alloy, wher eas fhe 
improved compound contains 200 parts of silver, and 800 parts of alloy. The 
copper employed must be the purest obtainable in commerce ; and the niekri- 
should be purified by some suitable process. Although the proportioiiB above 
given are those generally employed for the production of the imi»DTed aUv^ 
the proportion of silver may be variously increased up to the following Umit: 
— silver 30 parts, nickel 31 parts, and copper 49 parts. Total, 110 parts. It 
is advantageous, first, to melt the copper and nickel in the granular state, aBod- 
afterward to introduce the silver ; and the flux to be employed in this stitto 
consists of charcoal and borax, both in the state of powder ; and the ingofci 
obtained are to be rendered malleable by annealing for a considerable timeia 
powdered charcoal. It has also been ascertained that phosphorus can be 
usefully introduced into these alloys, and, in certaui cases, extracted after tiHi 
requu-ed effect has been produced by it The operation is as follows : — ^Phofr 
phuret of copper is prepared in the ordinary way, and its richness in phos- 
phorus is ascertained by analysis. This phosphuret of copper is then re- 
melted and granulated; after which the following mixture is melted: — ^Phos- 
phuret of copper 49 parts (of such a strength as to be capable of introdudng 
into 100 parts of the alloy fi'om 1 to 20-lOOOths of phosphorusX nidLci 31 
parts, and silver from 20 to 40 parts, or more, as desired by consumers. It 
must be well understood that the silver must not be introduced into the alloj 
untU the phosphuret of copper and the nickel are completely melted, and. 
combined or mixed. The effects produced by this introduction of phosphoms 
are to augment the fusibiUty of the alloy, causing it, when melted, to ran in a 
very limpid state, to obtain a closer grain, to avoid all porosity, and to haife 
a greater homogeneity, and finally to render the whiteness greater. 

Alloys for JowmaX Boxes. — The following daim for a new alloy for joonial 
boxes has been patented by Joseph Garrat, Sen., of Indianapolis, Ind: — "I 
claim the production of an alloy of a bluish gray color, which, while it has 
unsurpassable anti-friction qualities, has also sufficient tenacity to allow of 
journal boxes being formed of it, that do not require the protection of outer 
casings of a harder metal ; the said alloy being composed of zinc, copper, and 
antimony, in about the following proportions, viz., seventeen parts zinc^ oDe 
part copper, and one part and a half of antimony, or any other mixture sob* 
stantially the same, and which will produce the same effect" 

" Boxes," says the Scientific Americamy " formed of this alloy, possesB iifc' 
herent strength and hardness sufficient to prevent them being pressed out of 
form, as is the case with Babbitt metaL The latter has to be encased with 
brass or some very hard substance. This new alloy causes as little, if not 
less friction, than brass boxes, or those formed with the Babbitt metal. They 
ire easaljr worked, receive an excellent poMi, and ^a thsy oui be mannfiHy. 
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tared, uiach cheaper than common boxes, their use on rMh'oads and evm^ 
epedes of machineij, would probably elfect an important ecouomj." 

AND ALUMlNt™ NOT SUBJECT 



ProfeiBor Calvert at the British Associatioti stated that ho hod aticcecded 
in prepariog the tbllowing alloja of iron and aJiuoinmn : let alloj, 4 equiTar 
iBntB of iron ; 1 do. of potassium : Sd alloy, 6 equivalents of iron ; 1 do. of 
pota^um. These alloys were prepared with a view of solvini; one of the 
great chemical and commennal quoEtlona of the day — namely, tbut of render 
ing iron leas oxydable Arhen exposed to a. damp atmosphere ; aa it is believed 
tttat DD kind of coutii^ tran be disuoTcrod which will resist the constant &ic- 
tioii of wafer, as in the ease of iron steamers. Professor Calvert baa also 
Bocceeded in produoiDg two now alloys, uimposcd of iron, combined with that 
mo?t vaJuablo and extraardinajymetal, aluminum. These ailoys are ctnn- 
poeed as fbllowB ; — lat, 1 equivalent of aluminum; edo.ofifon; 2d, 3 equiv- 
^ento of aluminum; 3 do. of iron. Tlie last alloy preaents the 
ptoperty of not o:cydiBing when expoaed to a damp atmosphere, altb< 
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The great affinity of aluminum for carbon, with which it forms a veiy 
stable and exceedingly hard alloy, renders it caluabte in the manufacture of 
steel. It serves to flx the carbon in the motal, so that Ihe same piece of steel 
may be heated and tempered several times without alteration. Aluminum 
gtmerally gives steels and alloys of great hardness very white, dull, and 
dunaaked. Those aUoya are ductile and malleable. The alloys of siJicinm, on 
the contrary, have a short granular fracture, are of a dull white, without any 
lumer. They are eiceasively hard but brittle, and become more and more so 
in proportion as the quantity of siMum is increased. 5 or 6 per cent of siU- 
liiim renders metals and alloys capable of being pounded like atones under 
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t BLECTEOLTTTC PHBPAEATIOJf OP THE ALKAUNB i 
EARTHY METALS, BY DR. MATTHIESSEN. 
■laiaeed by Bunseu's experiments upon Ibe alkaline and earthy metala. Us 
BUlhor baa endeavored to prepare these bodies by electrolysis in Bonsen's 
laboratory. The treatment of chloride of coldum, chloride of barium, and 
ddoride of strontium, between two large plates of charcoal, presented peculiar 
dUDiailCiea which required to be got rid of These arise from the circumstance 
Uial the metallic granules deposited upon tho anode are carried over t^ the 
oalfaode by the currents produced by the evolution of chlorine at tho latter. 
The metals burn at both polos with Saues. At the metsili^c V'^ ox^& ^ 
Bsparated Cmm tba protochloride, which becomea basic, Jtota 'liio aCtioa tS.'ito 
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tnoisturo of the air; aail hy tli» 

weak. A;b Bunimi hai Ibnnd tbu 

metnl nnd cliloriDG dpiicmifl espeduUy upon 

ticulnr Bllcnliou waa to be piud to tbo KilOlliaput of ttuB c 

employment, o]>posile to llie gtMt poaitivo cliarmml-pole, of u wire uT Al 

thickni'^ of a knitlinj^-ncodlo, the rcdur^iim or polaeaiom, aodiuo), coldnK 

strontium, ctCi^ took pliuv so antStf Umt tho author TCf^tird* ti}3a iin<«iii— !■ 

one that amy herojiltc'r be perfnnned at lectune. It in, howem, -tiflytfl # 

obiain ilia SPparoted meiala in large globidee. For this piir|x»8 tiiA MIM 

hoa Biiii^eicd (he three folloifing methods : 

1, The emplojment of a plaUnQiD wire as the poaltlTe polo. BylUuiW, 
the metnl ia alloj-od witli ihe platinum, ' 

2, Two ohlorides ore mpUed togptlier, in smple atomic pniporttDn*'ofc" 
a fluid double chlwidp ; the temperaturo ia regulated no ti»t a. solid anlCA 
ontj- formed rouuit Iho negative polo. On eoolin^, this U (bond lUltdlMk 
metallic praniiki'. ■■ 

3, The iieyKratiiin of tiio metti h BflMed immedittdy b?np«Iii th« eoiIB 
ot the fiistd chloridR by means of a |)ole compos'jd of a piiinrnd inn w1i» 
It remains proteclod by u thia utrBtum of tUo i\iped cldoriil'., uiiioli omflMii 
like a varnish, and collcclK in milsse." of the ai/o of a mnstnrJ-^-,vl. 

Citriiim. — 'riie melhnd hrra /irat ilfFcrilicil ia, it must 1^ eonfee^cd, nncw- 
tain ui its ivHiills, !mt, in EiroralilD tinunataoecu, it furnialies globulee rf a* 
ciitm of the aixc- of pwia. X mixlara of 3 equivalents of ehlorido of caMDB 
with I equivnlenl of dilotida of sirontlmu nnd muriate of wnmoid* ll 
melted in a Ilrasian cmeihle until the last-meutimied salt is volnti&ad;- ■ 
ej-Hnrter of iron, siTrini? ns n iiositive pole, la ilien immeraed in Ihe fined rv» 
tore, lotfi'liier witU a bbjtow eliiy cell of the lerptii of a linger, prorlin^ 
heated t'> reilne's .ind Sllml wiih the wune fu^ied mixture ; this ecrres tar St 
rweptiou of ll;e ne^lrs ptile, whk'h vonsipta of a jiioce of iron viin. i 
stiek of ('bun<oal of the ibicknesa of <v kuHtiiiK-ncedlo. WIiod tbe ft 
chloridex in the <.1i^ cicli «tuod frooi i in ineh to I inch higher ttian tat' 
crui'ible. tbe beat of CIm dturt'oa! Ihmar'e way tasily be rcgidoled m Ibi** 
Eotid crui:t kIi:i!1 1;o formod Only in tho clay oell; beneath tliia tbo 
mpt;d iiilleeis ivitUout coinlni:{ in eontnei Willi the chiy colL If the«M 
fVom G fhai\i)!il nnil Kiut elpmenls bo then allowed to pnra through fir I 
iL'klf nu hour ti) aa Ijliui', ii l.iiyc (jiratitlty of rcdiiecd calcium is lAiiaiath 
lliil ill uiiiiriil I'v ill ciileiurn is found in a pulverulent (btrnW 

fused tliriiiiL-K tin' ' iriiiis. which violently decomposes 

The me:.) I i^^ r'li' ■■!•:■ ('prtaiaty, nltbouf(h in smaller fte 

tiles hy pu^iini; ill ' i^ a small porcelfiin crucible, aaeh M is' 

Ibr the ealri nation'' of iiritipilate, healing by ehftrcoul or the gphil- 
pasBing the current ti^TDOsh the mixtore hy a chajvool pole of ta lar)n: 
possible, anil a I'leeo oKjron piano-forte irire (Ko, S), not more than 
lenjrth, wbith is utiiipdVirh the uegatiTo pole of the battery hymaam «h I 
■•Tijnfter wire reathinp cldsp to tlin Biiriac^. A small eras 
nod the wire at the mirfiu:^ To collect tiie nmsU ^obules 
n^ tbe Jaltor miHt bo tokan sut abauC oveiy three minuMB, 



\ 



CHEMIQAL 8CISNCE. - 218 



^ 



the BDoall cnist The globules are crushed m a mortar, and the flattened 
granules are then picked out 

It may also bo obtained m very small granules, but Tvith more difficulty, by 
just touching the surface of the fused roatss of chlorides for a minute or two 
with the tip of the wire, so that the action of the current produces a port of 
•l^aranee of fermentation. The globules are rather larger thun when the 
point of the wire is immersed and withdrawn until an electrical llame makes 
its i^pearance. By this means an alternate heating and coohng i? produced 
by which the pulverulent metal is fused together. 

Propertijts nf Calcium. — The properties of the metal prepared in the above 
manner are as followa Some of tliem have hitherto not been correctly recog- 
nized: 

It is a pale yellow metal, of the color of bcU-metal, or of silver alloyed 
with gold. Freshly filled spots appear paler and remarkably glittering. 
ABCturo-jaggcd, becoming granular, it is very ductile, and may be cut, bored, 
or filed. A piece of the size of a mu.stard-i>ccd could be beaten out to a leaf 
of 10 or 16 millims., and then only show a few breaks at the margin. In 
dry air it remains Hliining, but soon tarnislios in a moist atmosphere. It melts 
at a red heat on platinmn foil, and then burns with u splendid luster, so tliat 
pioces of the quarter the size of a i)in'8 head give a ball of tire of a cubic inch 
in size. Calcimn fihngs thrown into the llamo of a spirit-lamp give beautiful 
itellate sparks. Dry chlorine has but little ae'lion flpon it ; wlien heated in 
dilorinc gas, or in vapor of iodine or bromine, it burns with bright incandcs- 
Oence. When thrown upon boiling sulphur, it combines with it, with violent 
•volution of flame. It combines with vapor of phasphorue, without uicandes- 
oenoe, forming phosphuret of calcium. With hot mercury it reailily forms a 
white amalgam. It violently decompo^^es water, becoming converte<l uito 
liydrate of lime. Dilute nitric, muriatic, and sulphuric aoicLs laoihtato the 
oacydation. Thin lamuue firequently become ignited under the surface of dilute 
aftric acid ; in concentrated nitric acid it retains its bright surface, and is only 
attacked at a boiling heat With dLstillcd water as the exciting fluid, it be- 
haves negatively with potassium and sodium, positively with magnesium. It 
ianoti however, reduced trom its chloride \jy potassium or sodium. — Liebig's 
Aamaienj xciiL p. 277. 

Oir SHJCIUM AND TITANIUM. BY II. SAINTE CLAIRE DEVILLE. 

4*"^*"C the compounds of oxygen with simple lK)dies, there is a group of 

Mfaatanoes whose analc^es are incontestible, and which may be characterized 

^ a angle feature in their history. These oxyds, which are not acted upon 

.-■hgr dilorine alone, become converted into chlorides when in contact with 

under the influence of a current of chlorine at a moderate tempera- 

Among tliem I shall mention those wliich will be referred to in this 

namely, Bilica, titanic add and boracic ncid. The radicals of these 

HHMnJly-difnised substances have not yet been studied in all their details, 

I now Uijjr befiue the Academy the result of my rosearcheg upon this 
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Wben Bodium is trcatixl with chloride or Suorid« of •iUcAim insOf 
placed in a porccbin tulji? Iieati!d to rcducas, the lost trecM vt ltii> meUlMf 
bo removed; and rII tli^it is iIipd oercEsary la lo wuxb t)w nsiiiuii. in cud* 
to obtain Eiiiciiim witli nil ilio charscteni Hltribured to it ))5 Bonu-liuL ttt 
iftbe portions wliicli ilniint adbere to the tray bo selsrted, pn Into Bcttnbh 
aiinounded and covtrcd with pure fiued chloride of wdium, mud heated tok j 
sufficieotly high tcmptmlure for the TolaaiimtioD of the greater paR of Ol 
alkaline cliloride, ttro kiiiils oC prodnctB are obtained, whicli var:r acoufiiv | 
to tho lemporature und llie nature of the flm. In the first placo the gn^fc* . 
(^dsilicium may be produced: l\ued silidom U also obtained in the nldtlrf < 
a gBngue which rcaLgts iho octioD of bent; it in then frequency cayFlaUlMA ■ 

Cryatallized ailicium bus much reeemblaoce in color with specultir 'tttm iM 1 
wben a little iridescpnl. Its form can not be eiaotly measured, tin Sweitf 
crystals being always curved ; but tho Ibcm preaenbi so close a resemtdMV ' 
to those of the diatnond, liiat this comparism baa beeo made immediatelrlT I 
all the mineralogists to uliom I have ahown. it- In this slate ^lidtun Ml I 
glass. -• j 

The anolyais of tho crjBtala which SccOmpanfod the Bpeeimea ^sMMll 
furnished the following results: — 100 Eilicium gave 2DS of silica ; cnlculiliM 
requires 209. The small quantity of [n;iller which wa.™ wanting also con)»hi«J 
silica and iron, but in iirojiortiona which might he nsgleclcd. Thiis sUkan^ 
liko carbon, beside nhii-h it Ims lipcn placed in the seriee of niet«tldda, il 
capable of.'L'wumiiiii (ha-o disiiucl firm?: — 

1. The Bilicimn of Ccrzclius, n hifh represenM ordinary oarbon. 

3. Grapliitoid alicium, wliicli corrciiponds with graphite, aod is oUlMt 
under tho aame circumetaDces an artitidal grapliit^. 

3. Crystidlizcd wlidnni, which is the analogue of the diaanond, 

Silioium, consequently, dilTera from the melala in every respect. 

I also exhibit some ftiscd silicium; whici has been exiracled fhjm dilhnM 
gangups. I can net, however, slate exactly either the tempcratoro, irfii* 
was very high, employed in thid new eiporiment. or the mode of prepanlM 
which is moat proper for altaioing a certain result. I must otoerre only ft* 
Mlicinm takes up iron, wherever it oiials, even io voaaols of common pon» 
lain, wliich it corroOva in a eln^^ular manuor.* In prepaiing ^Uduni. it t 
nocossary, tlierefore, lo auhaust every precnution In llio puriflcslion of M 
original materials, particularly the sodium ; (o analyze it, it is pnt with a M 
drojis of nitric acid into a small crucible of Sevres porcehuii, and n very CBMI 
quantity of pure hydrolhioric add Lt added (siltcium, when atrangly hcall^ 
resists tho action of liydronunric acid and nitromuriUtc udd); it should dl» 
solve entirely, and tho liquid, wbDn evaporated lo dryness, shonld bKn ii 
trace of ferruginoua maltor. 

^licinm alloya mi'Lol^, e<qiecially copper, to which it communicates ft hilt 

* Tt reutinpoa ftluinlno. at ItMl la tbaprcHnot of budcfl, fnrotiblDg vltrooiit pnnh*''* 
'blcti Mppetr lo be new. und vblch I un u preuot engaged In uul^ilDf. Tba t 
'Uoh I prehrue crnciblaa of coke, utelned, tnd lniin«r»d nhUs MSlt hot In b- 
■nrbtle add. Aftu ramitnlsg An- Hm* Uini In tb* Mil. iBd b«tiif nptatcdlr wi_ 
tii*$t eracihitt $t» vtrj |ood. :- — 
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80 grattt that the meiid remsta the action of the file. Thin is oopper- 

• ■ 

TitaBimn, obtained by exactly similar processes, and calcined in craciblos of 
■himioa^ is infusible at a temperature which causes the vaporization of platin- 
um; it resembles veiy iridescent specular iron ore, and crystallizes in prisma 
with s square base.— OmipiM B&uiw, April SOch, 1855, p. 1034. 

ON THE :METAL ALUMINUM. 

M. waller haying contested the priority of the extraction of the metal 
alominam firom alumina with M. Deville, the latter has replied in a paper 
befiiro the French Academy ui^ging that the metal ho lias obtained by sodium 
and bj using new apparatus, dificrs esfiontially in the distinctness of its 
from the aluminum of M. Wohler. This difiference is due to im- 
wbich can not possibly be removed when tlie operation is made in 
plaftina vases: and he asserts that he has ascertained by minute analysis that 
tbe aluminum prepared according to M. Wohler's method contains soda and 
Ike platina: now platina raises the point of fusion of the alloy, and the sodium 
talcBS ftom it its most precious properties : making it subject to the influence 
of boiling water and the weak acids, wliile pure aluminum resists them; fur- 
ther imperceptible but pure globules have remained three months in sulphuric 
mad or weak nitric add, and have not yet been in the least degree changed, 
and in boiling nitric add the dissolution proceeds so slowly that M. Deville 
was forced to abandon tliat method of analysis ; lastly, if a globule of pure 
ilnminum was dropped on red hot and melted caustic soda, it resisted that 
energetic agent The aluminum employed in these experiments (it has been 
analyzed) was perfectly pure, and it is upon these properties, joined to its 
inalteration when exposed to the air, that M. Deville grounds his hopes to 
VMka it usefbL It is also worth attention that whUo M. Wohler obtained 
neraly microeoopio globules, M. Deville now produces masses of it whose 
fohmie is limited only by the quantity of matter employed. He ended this 
nply by anggestiDg that other more common metals than aluminum, are 
pathapa less known than may be thought, and he expressed the hope that 
he shall have completed a memoir on the pure metals produced and 
bj oertam yet secret processes, which he lias long been preparing, he 

exhibit some unexpected results. Thus he instanced, cobalt and nickel 
Vhkh poMOOfl useful physical properties, such as malleability, ductility, devel- 

to a moat extraordinary degree ; further they enjoy a tenacity far ex- 
that of iron, which hitherto has passed as the most tenadous metal; 
tar anooiding to the experiments made by M. Wertheim on these metals, the 
weights which determine the rupture of wires of iron, cobalt, and nickel of 
Ohm «me dimnurions, are 60 for iron, 115 for cobalt, and 90 for nickel, which 
riiowa tbe tenadty of cobalt double that of iron ; besides, nickel and cobalt 
in worimd at the forge with the same fodlity as iron, are oxydized less easily 
tban. Iroo, and are sosoeptlbleof bomg employed in the same manner as iron. 
' ■ JDm foUowing it an abstract of a report presented to tbe Vmnx^ Aoadamy 
ca ttM Kdbjeet of ahmiinom and Its preparation : — 
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"The thorough trorkmg of atiuoiuum h; uieoiu of tb> ditoUfflmdvi^ 
Bud aodium, is, by gi^uor.il adnioioii, a givul oci{uuUion lo iiiiiwB*,. tt 
D(ivi!le pracurcd chlon^l^ of almnliiUin l>r nuialntr the i^lucuio to nmU A t 
mQ(ufD of aluminu liUil coal-Iar, pTEviouBlf uUbiuod. Tla> 
eObclcd in a ^na rotoii willi oxtnordinarjr boiliiy MiiI pttfTK^ui 
of U. Deville'a obstrvatiooa is ttltt the action of the ohlorii 
alajer ofone, orat aio^it. tno (Utamctera of themixtai^ lo tliat. 
tioE of the gas is hlwnyauoinplBtc, Tboooodenawioa of clilOTi<ta«fj 
IB eircp(pd ill li c'hombpr of masonty lined witli tiles. This cblorldftiij 
p«?t tijat it riju bo a.-i-a on Lha tauu^ <.. .. liderabie danaHy, tunl 
of yplldw cryBlali ViTj alightdy 6iTugino , it tB purifitd 
the prno<?F3 lA' Gi:tnirtiu);r tlm aliimiiimn , in „liich ita Tspor panM at^J^ 
BKiipn Li-ot«i to iOIJ^C, or LhePB»l)OUt Th osqui-clJoride of iron, ' """ 
BB I1ii> i.'liiDL-jiie of aliiminiiio, is duuged bj< itoec with tlie inm, ita 
coi!ipiiniii\Lly vorv ll.TwI. Tlie VBpor of the Jiloride of sluroim 
the- i'[<i>.ii:itij> fomia c'llurk'ffl and leiy tnius^-jreut crystola. Sodium ia. 
pr(-|i:irL.>l t|j>: inaaiiwliiii^ in lotgs and anull TBBBab wiUl rrmnrlriiWn ~ 
Ha\iri;/ yuiilipii with pBrticular cars the infloanoe of tempeniture oa i 
faar^ I'Vpiiflpci to heat, nnd the activity of the vnpor of eodium as it 
{roin III.. npparntiiH, M. Ilovillii ifl Mni-iUL-cd tliat, by pro[ierly regulating die 
rcl;{i[i':i li''ltii:i?n Iho hi^utod siufaora and tlic Hoi^tioD of tubes liom vrhiolt 
sodi.iiii 1- us, one uoiild proomT.' this mclaj at a moderately high mnperat 
abiiiiii i;!.ii [H'rliaps, of tliH melting- point of ailvur. Already even tlu q'lk- 
dety i,r" iiiiii'li ksa heuted than ore the -re^cla usod hi the iDsnu&cnin of 
tine, Tho author ia now employed in producing Bodinm in continuoq* 
paralua. 

" An t" tlio reacUon of the oliloiido of aluminum upon the aodium, tiisl^fe 
done in nictflllic tubes, tho furm and nianaKPinent of which are not jetBOB- 
cieLitiv pclriiiiflc. In this pnrticiilrir there is yot something defldonl. It wfll 
be Tf'iii.iilu'l uodoublt>d]y, that in the details above there is no mention if Ita 
veTT, ri diii'rd prieo which Mc«a;B. Dumna and Balard have promised. U ^i- 
pesisiliiit, Lor tlie present at least, this price is still very high, nnd vay iT 
from tulELv- wb.it would be oonaidered the net cost, as statt-d by us owuKJoB- 
all]-, (.1 llii' riircnta ncces^oiy to eitmot tho ttlummum. MorooTer, U. DunM 
baa noi txjlaidwt binffielf formaDy conctmingthB price aveoof the nrf iniMT 
and be L^i.-j otiiicipat^ too much in this respect Now, if ssdiiun, wbkjiM^ 
l&t frui s a k ognun al on d nae 30 francs more, oa it miiillw' 

tbfr n e qnan )o tha 10 extract a proporton of fdiuninuD^ ttvfl' 

be; Lattluatrarlce would not be so aoocsaib e oa thej ininH 

hav u n L ran n expnM. 

Sil }i» 
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begins to figure as an electrcM^bomicnl apront in a do less remarkable manner. 
The director of the galvano-plastlc doiwrttntiit of tbo Mint, M. Ilulot, sub- 
mitted to the Academy, through M. l»uinas, «»ime assiiys in which this metal 
was substituted for platina oa an electro-negative element in the piles to a 
single liquid. M. Ilulot has succ^^eded. not wiiliout great dlRieulty, in rolling 
perfectly and witliout Iosp, an injrot of ahmjinuin of thirty and soino gram's, pro- 
cured from one of the llret melting of tlii.« niet.'d obtained by M. Rousr-oau — ^le.-8 
white than at first, and containing traeei? of iron and siiieinm. A c<»rjne<*tion 
of aluminum and zinc amaljrainaied tor a \<>iv^ lime, (charged with water acid- 
ulated with a twentieth of sulphurii? aeid at 00° disengaged during tlio first 
hours considerable hydrogen, ami i)rodui.'cd a curr<.'nt espial, if not superior, 
to tliat of a connection of platina and ziuo excited to the fame degree. Tlio 
author asserts that the next day the elictro-m«»tivc force of ihe pile was re- 
duced nearly one quarter; but he remarks lliat it pufrice*? to immerge tho 
aluminum in nitric acid, or still lu.tter. as il appears*, in .snli»huric acid — as it 
is exiK-dient to cfteet it at once — to give to the circle its first force. 

** As aluminum Is nine times lig!:iertliau p];it;ii.i. and i)resent?i also a surface 
nine times more oxtcnde<I tliau tlie laitiT ineial. with an eipial thickness, its 
Bubfititutlon for platina should 1m^ ])r()ductive of real advantages, above all now 
that its pri«.*e has become very acoes«il.il(\ Tlie aluniinuni here sjx^ken of is 
vcrv diflicult to forgo. In ord«T to roll it. it has been found neeessarv to an- 
neal it at each pass. IW dei>osing (-oppcr elcctro-ehemieally on a plate of 
aluminum, they have suci veiled, by th«.; aid of roll<'rs, in reducing it to very 
thin plates. Hard aluminum ac«[uire.s by annealing an intiL-xiMlity which 
would make it of great u.-c in the sn^]»"Usiou of all kinds of scales for .assays 
or analyse.*. Tiiis metal is so li«riit that, tln! wvighls of the svstcni being tho 
same, the arms of the Ix'am can be elongated a great. <h.'al, and long blades 
can Ik? place«l even on the ey.treine poinis ot' su-pi-nsidn, as on the center of 
(Ktcillntion. Tho author does not doubt tliat in wei-hing 20 granune^*, the 
eemtibility of the balance would noi: ri'^c a h.-jH-niillionth." 

The price of alunrHimn a sh'»rt. time since in France was about the rate of 
gald« M. Dumas, in a recent ei)mnuiijication to the Academy, stated that, 
owing to recc^nt discoverii'S r(?<lueing the expense of extracting it, the cost of 
production was now about one hundnHl times l(?ss; an<l M. IJalard, another 
member, utated that there was little doubt that the ellK-t of eompitil.irm in 
fts manufacture, together with the fidvantage of throwing it open to the in- 
dustrial resources of the world, would be to reduce the price us low as 11 vo 
francs the kilogram, or about forty cents a iK)und. 

This important result is mainly attril.»utal)le to the facility with which wo 
are now able to procure pure stidium in abundance, which is the active agent 
tor tho rovivication of aluminum, and which was at one time very exju-nsive. 
M. Pumaa oVisor\'es tliat the g(?nfndi7.ation of the ])n^v«hiri' of M. Deville, tho 
application of chlorine to tin; extraction of nietjls, forms a new era in metal- 
loT^. Among tho many remarkable ipialities (tf aluminum, such af its rft- 
BiBtflinoo to oxydation. either in tho air or by acids, its hardness, its wond 
Ughtnesa, its malleableness, the fiieility of molding it, etc., M. ]>"«■»- •«- 
aoother, its sonority. Au ingot was suspended by & «\.im^ t 

10 
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>e tkiC'st tODee, fiuob as ore ottaiaud only bf a « 



I'UlinAUATlON OF ITETALLIC UTUILM. 

BuDBeD ba« couiiDuci] liia obaomtions □□ the ollcalino and e 
■nd bae succeeiLlr^l in Isululing litttlum upon a ouffluiiiiitl; Urge 
of an accurate ik4criiiin;aion of its clieniical luid plij^col 
is more eaaly pivpirt'd ihaa the Dlhor metiUa belotiiring to Ihe 
ila aepanitioQ fcjiins lui oaaj' uij jo-njoni erpMJaMaii^ 

of lithium is to hv fiiseil in a smau i ■lain cnicililo 

Iwnp, aniidecoi»[B.>fjHl liy acunrait lo G liuoBen'i 

cuirent passes from a p-i^nt of gos-ca. igli the (aitd tjitoriJ^J 

wire aa thick as a kultiliii^-iicuiUe. , ^w seconds & 

r^uluB fbnns and adijbri's to tbe win, : iu a fvw minutes tb 

small pea. Tlio mtna^ is io be n llio fused dUaridfi 

nndBT it a amii! i iron spoon, and 1 the BjKioQandtiia 

t<^tlier BO that lUo melfll Bliall n™.^ id. wiiii ii vjimi*]) of the 

ohlorido. Tlio spoon ia tlien W be oixileil under n.^iiii-t iiii'i ili^'JU'.'Ui etn{« 
off with a ponKnifb. As tljese operations may >)■' :■ r lUi] i-vitj- [Ijiio 
ntoa, an ounce of chloride of lithiuui may be raliitid in a .^lorl timo. Lit 
is a white metal baving Ibe color of alvai, but a lieeiily cut snditce aooa 1>^ 
comes f cliowiah tiom oxydation. Fustd at ISO, and quickly prcHwd 
tweon two glass surliicca, Utliium gives a mirror which perfectly 
polished silver in color aod loBtor. Ila sireak ia gray, while that of 
barium, or Etroutiiun is yellow. Litliium is also a very tough metiij, and iM 
eaaly be drawt] to a wiro Uke lead, but its tcuooity is much le^ Iliaa tb«t rf 
tbe latter metal. Litbiuoi Rises at 180°, is not roUtilo at a red beat, awl CM 
be welded at ordinary Icmperaturte, Itsdonsitj-is 0.6936, and it ia tbehf^Mf 
ofall solid bodies. If vn> takDitseq^Uvalont at 81.7 (0—100) its atomic tO(- 
tune is 13T. It is lcD9 ocydiKablo than potaaaiuni orsodium — takes Qro at aIoK' 
peraturolarabovo ISO" Centigrade, and bums [[iiictly without ?parlta, aod 10ft 
a wliite and unusually dense liti;bt. Tliu elevation of toiiiperature is bs» M 
great tliat a piece of htliJum wti);hiiig only O.DOo qr. will melt a hole cf 3F 
millunetcrs in a piece of mica, upon which It moves with a serpentine modt^ 
Strontium and calcium bom in a siiuilur manner — with ayellowi^ Ugt^ bo*' 
ever, and not so quietlj', but with sparks and a hissing noise. Lithium biSM 
in oxygen, chloriuo, bromine, curbouio acid, vapor of iodine, and 'upon ftuii 
Bulpbur, like calcium and strontium, with exdaordiaBry biillianoy and iaimm 
white light. Dpoa wattT lithium floats and oxyilizes like sodium, but irilbH^ 
ftiBiiig. Silica ghss and porcelom ace reduced by lithium under 200° ONit^ 

grade but by calcium and atrcntium only at a rcd-hout. Caleiimi ar"* * ' 

tium are not white metals, as has been stated, but sJiow under the j 
itccl, as well aa Hben reduHsd to a red-heai and freshly cut, a baavtii, 
'ellow oolor.-TjiBn. der Oiemic md Fharmacv^ JBflfi, ioi». 
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ELECTRO-PLATIXG WITII TIIE WHITE ^krETALS. 

Aluminum and Silicium obtained from Clay, Stone, and Sand. — In the -dn- 
nwd of ScienUjic Liscovf-ry for 1853. pp. 235, 2:16, .sonio account was given of the 
experimontfl of Dr. (Jore, of BinjHn«5ham, England, whereby he was enabled 
to effect an electro-piate of the white metals nhiminum ami silidum, from the 
compounds of their oxyds, day, sand, etc. As this subject is one of no little 
inifortance, we give in the followinj^ article the experiments of Dr. Gore some- 
what in detail. 

To eout articles of copper, brasH, or German pllvr-r with aluminum, take 
equal measures of sulphuric acid and wattT, or take one mousuro each of sul- 
phuric and hydroc'ldoric acid?>, and two muaHurvs of waUT; add to the water 
a small (juantity of piiKJ-day, in the proportion of live or ten pjains hy weight 
to every ounce by measure of water (or on<> half onnco to the pint), nib the 
cliiy with the watvr until the two an* i>orf 'Ctly mix<'d, thru ad<l the acid to 
the clay solution, and bi»il the mixture in a ovonxl ^la?» vi-s«<el ouf hour. 
Allow the liquid to s^tlh', take the clear supcniaiant Hohition, wliile hf»t, and 
immerse in it an earthen jmjfous cell, coiitaiiiiupr a mixture of one measure of 
sulphuric acid and ten measures of waior. toirotlicr with a rod or plate of 
amalgamated zinc; take a small Smec/sbatti-ry. of throe or tour pairs of platfs, 
connected tog«'ther hit'*nsity fashion, and conui.*cl its j»o«itive p<ile by a wiro 
witli the piece of zinc hi the iM)rini«^ cell. Ifavinir p«.rfoctly cK-anuii the sur- 
Ihcc of the article to be ct»ati-d, conne<t it by a wir" to the n<jfative |K.ile of 
"the batter\', and iramers*^ it in the hot cIhv sohuion : innnMiatelv abundanco 
of jras will be evolved from the whole of the imnnrscd }?urrac*> of the artii'le, 
and in a few miuute.4. if the size of the artit.-lc is arlnptf-d to the quantity of tho 
current of electricity j^Jissin;:: throuirh it. a fine white dopoait of aluminum 
vill appear all over its surface. It may th<'n be taken out, washed rpiickly in 
clean \^*ater. and wiped dry and pohshc**! ; but if a thicker coatin^r is nHpiin?d, 
it must be taken out when the deposit l»ecouir's dull in apjMMrancc. wa.«hetl, 
dri'Hl, polished, and reimmcrsed ; and this must be reiK?ated at ujtvrvals, as 
often tm it becomes dull, until the it-^iuired thickness is obtained. "With small 
articles it is not absolutely nccc-ssary, either in thi«* or the fijllowinfr process, 
tliat a st-fianUe battery be employe<l. as the article to 1)4> coatf.-<l may !•<• ojm- 
n'-«:te«l by a wire with the pie<'e of zuic hi the jK»rous cell, and inuncrsed in 
tho out'T liquitl. when it will receive a deiv)sit, but more slowly than wln-n a 
hartery is employed. 

To coat articles with silicium, take the followinir projjortions : thn*'! quar- 
ters of an ounce, by mr»asuro, of hydrofluoric acid, a ciu.'trb r <if an ounce of 
hTdrochloric acid, and forty or fifty jfrains cither of jirccipitatc-d silica, or of 
fine white sand (the former dissfilves most fncTy). and boil the whole t<> 
g^.-ther a few minutes, until no more ^ilit•a is di^^solvc d. Uw this solutirin 
exactly in tlu* sjuno manner as the clay solution, uiu\ a fine, wliiti- <lcposit of 
metallic silicium will l)o obtain«.-<l, provided tho si/.c of the jirti«-le is adapti-«i 
to the quantity of the elwtric curn'ut. ('<»mmou nnl wind, or indc4!<l any 
kind of siliciouB stone, finely pow'- ' ^ be - «i& NXw^ ^V\\.ci 
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Hmd, anil vttb equal ^uctcks, if It be previoaely liofled 
to remove tUo red osyii of iron, or other impurities. 

Both in depofiitiD^ aluininum mid siliuum, i[ in u^oeasniy Ui w>.^I i^xtenU 
the adds with the build Ingrudionts by ijoUiiis, otliorwiK vciy Uuk iipmt 
ofmetol willbc obtaiui'd. 

Among the maiij txpi.ritnoiitB I Itavo mads np/m tile milijcd, Um 
lug an a Aiw of Uio uio^t iittoroGtine: — Experitneiit 1, Btnlnl fOOri jiftr 
d«7 in caustic pot^li ii]id water; poiirGd the clear piut <£ Uin Klofip 
Into a glass vesaol, uuil imtimrsod in it a anall earllien poruuK aiH oontiinl]^ 
dilute Bulpliuric acid mid ii iiit'i'coramiLlgnmittedziuc; immuiaMl» tunittot|ii^ 
cf bright sheet copper in tlie iilkallne liquid, and «onnecl«d it with lbs sW^ 
■live pola of a Biaal] Siin-u'a bnttciy of three pairs of pkti'a ; enuDKini IH. 
Bno plata with the pudth-e pale, and let Che whole sUud uadistoited 
tii^t. On ezamimug it next nuinung, I fbund the picco of copjiwr qm] 
irich a whiCo silver-liki' depu^t oTmeluUic aluminum. Eipvrimint i. BJ 
aiuau of red sand rocli !□ liydrooblonc acid to rennove the rod oXfd uTfi 
washed it clean viib water, and cUndved it hj boiling in » mixtuni ofl 
droUnoric add, Qitriv add, and water; iiuiD?r<icd in thia solutiuu n poroni c 
with dilute acid and linc, as before ; conneclcd a pieoi. of hiass to the t 
by a wire, and suspeuded it in the outer liquiJ, whitit was kept hot by 
means of it sinnll Bpirit lamp hcneotli. After allowing the attioo to prooaq) 
acvi-ml hours, I Gjund the piece of bisKibeautiAiliy coated with white la ~ 
lilicium, dpt-rinient 3. Took one pitrl, hy weight, of the same sand-ataw 
ftder bfiusr purilkd by the hydrochloric acid, and 2J parts of carbonato W 
potwdi, Ih^d tlii'iii together In a cnidhle until iJl evolution of gns cgm 
and a porfitt (tlaas was IbrmBd; poured out tho melted glass, and when oo)^ 
dissolvi-il it in water ; used this solution in tho same manner aa the ta 
ones ; allowinR the action to prcci-cd about twelve hours, when a good ■» 
deposit of metallic ailicium was obtained, Experimeot 4. Took eoido it 
with wldch tlic strwta of Birmitigham are Macademized; pounded them 
in o mortiir; lioited 'lie powder in hydroeliloric ttdd, to puri(y it Ihua t 
wostiod it well in water, and dissolred it by boilioK an excess of it instftoi 
tore of f ox., by measure, of hydroHuorle add, -^ oz. of this sohuioa in H 
nuna manner us tlie former liquida, and readily coated in it a piece of ! 
with a beautifully white deposit either of aluminum or silidum. 

From thexD and many other experiments wliii'h I have tried, it ia 
clear tlint common metal articles may be readily ooated with while swH^' 
poHscsaiug KimiUir eliaraclers to silver, from solutions of the moEt cinuM 
and abundant materials, aiid llms bring within the porahase of the poJA 
classes urticles of taati' and cleanUueas, which are at present only to be lik' 
taiDod by the compamUveiy wealthy. 

1)RA.%S FOBSrED BY (lAI.VAMC AGKNCT. 

Copper is moro el.tlpp-tn'Kativp Ilian iliif, and i^.'|piinite3 mpre eaaly fhu 

its solution than a m«Uil ivsa negative. 11^ Iheu, in order to oli(«ia a d^d** 

etbaut by gaJTanic meana, ire etaptoy a aoluliop wwtoiiilng tlo tw» awB 
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pcmcnt xQf'tals, copjicr and ziiio, in the pi'Diwirrioiis in whidi iln-y wouM fi»rni 
brass, then? will only be procUieed by the ai-tif«u of tin.' battorj- a dqiosit of 
real copper; the zinc, more difficult of rc-tluction, n.inain** in w.ihition. What 
mu:^ be done, then, to obtain a s»imultnnrouH pn.H'ipitato of the two nictals in 
the pro}K)rTious R'^uiivd, i.«» vitlior tu rotanl tho priM-ipltation of the coppiT, or 
ac<:'<?KTat:> iliat of the zinc. Tlii.y may be don*.- bv f..riiiin;' iho batli with a 
prf'At c-x«.TM of r.iuc, and vorr litilo ruppor. J)r. lIiiTt-n jrivos tbo following? 
proportii-ns as iiaviii}^ licrlci^tly ^•U(xrl•^.•^ll d: — "Tliorv an- to he taiv«.-u of the 
*-"!i!p]iat«." of •.'"i>]>fr 1 pari; warm \\M(».r 1 pari.s: and thi.n Hulphat*.* of /ine 
8 parts; warm water l<j ixirt^; cyauido ofpola.-.sima 18 piiils; warm wator 
oO purt.^. 

Eadi salt is dis-solvcd in itspn.*.siTilK.-d <iuantlty i»f wat»T, and tlie sohition3 
arc tbi-n mixed ; and then-fore a i)rerij)itaio is thrown ilown, which i? uitlur 
di&i.olvcd by irritation alone, or by tho a«.lditinn of a littK: cyanide of potajs- 
Fium; indei.ll it do*.'S not mueli matter if the solution be a liltlo troublcii. 
After tho addition of 2ri0 parts of distilled water, it is Mii-jcet* d lo tla- action 
of two Uun.een element «, chargid with (•<»n«'iiitrate<l nitric aci<i, mi\e<l with 
oni' tenth of oil of vitriol. Tin; bath is to be heated to ebullition, and is in- 
tn>luei.-d into a gla<.s with a f«x)t, in whii-h the two elect rode-s arc plungiKj. 
The (jbject to bo o)V(:-rcd is suspended tVom the positive p<.»lo. The two 
metallic pi«.ces may be p!ac«.-«l vjtv near. 

The dej'n:*it is rapidly funned if the bath be very hut; alW a f*«w minutes 
there is pnxhiccd a lay«T of bms??, the thiekni.ss of which aujnncnts rapidly. 
DeiKwit? of brass have Ix^-n (^btaira-d in tliis way on o«)jiper. zinc, bra.-s. and 
Britannia rm tal: the.«t; metaln were prv\ iously well pi'-kleil. Iron may, jirol)- 
ably, also be J^oatcd hi thi-s way; but Cfist iron is but ill adapted Ibr this 
operation. — L/^udun Mlniiuj Jourual. 

A new process for electHJ-iriMinir has been proi'-'-ed by ^f. I3riant. and 
favorably r.porlod on by tlic Ae:nK-my ofSeien'-ey at ,"^1. lVterj<burjr. It cm- 
giiits I'S^ai^niiiilly in the .sub-'lil'ition of the n.vyd Inr tin* chloride of pjM in the 
prf.'j">;ira!iti!i of the jril«iin.u: bath, and in the cmijloum-nt of a very feel.iU; eur- 
rtnt from a eonsfaiit i)r susminiii.ir b;ittery. tSO'i.ss jrrains (if jriMd are to bo 
dissolved m nitrie muriatic ai;id, an«l the soluticin evaporated, lor the p-njio-*.* 
of obtaining ihe chloride ofiroM dry, aii^l as fr« e as luissihle from aeiU. The 
chloride lA ihi-n dis^iolved in 11 [Miunds of hot water, and l.at 1 trrains ol* woll- 
eifte*l nia;xni'sia ailded, and allowed to di;^i'sl at a iiuiilerat-.- ii-inp'^ratun'. Tht; 
oxyd of K'Jld, when sviMiral.-d, is Ibund in comhiM:iii.»n with l!n' m:ijrnesia. 
The nia;,'nfsia, well washcti, is then tn.'ated with water aeididaiid witii nitric 
acid, In thcpr».»pf«?tion of .''."OD grains (if ai-id to 5 kiloiTams tif Wi't.r. The 
nia}nu"'ia is dissnlvi.d by the aei«l, leavinjjr the sinipli? hydrai "d «)xvd (.>f fr'»ld, 
which 13 now thrown u|M^n a lilt- r and wa.-hed till «piit»' froe df a<-id. 

It w with this o.vyd of jr(»ld thus pn-pared that M. Uriaiit projiosi-r? to form 
his V>ath. He takes ofj'clKjw prus^^iato of pota.**!! 5M0 jrrains; of CAVVsUe \^>\.- 
Mh 120 grains; water 6 kUo^rnims. To tUia "^ 0^^*^ " " \>«i^^^^ 
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the filter U nilfloil, nnd iti" whole boiled for IwenCy miiiut«j. The _^ 

gold (liiiFulrtH. iiti<l there i» thrmed et tlifi nme time a ptMlpllBlo nf tH^* 
oxyd <y( iroti. It is ikllou-i d 10 eocil, ncd w Uiec filtored, hy vr1i)t.'Ii a juHoir 
liquid fit Tiir ilm: in obtained. The Db|c<otfi to bo gildi»t gboiiUJ Iw wi^ dincM, 
and ottiwlicd to thL> Epgnlive pole ofttn element or Daniell'* baltwy, white m" 
plate ofiilatiniim b attnt'liPd lo the positivo jmle. The gilding maybe eflkWC 
either in a wiinn or Potd solution ; in the first rawe « drpoeit forms 
idly, Imt with tos? doijpniy. In order to oht^n a durable deposit, 
to fire gildinp, sevvrni houra are required. When the liquid ia eihonstcd (T* 
tta gold, (h\sli i>syd id adiied, by wMeh a fiirther prwapitatian of oxyd of WJO' 
is iiroduecd, Tlic Riding obtained by this process admita oF being buniUbM^ 
and of underfToin^f nil lh(> nppmtiona employed to produce mat or disid gstt^ 
One of the irioKt dllSt-nll problems lo solve In this brancb of aiunnrxtur* fL 
the proiiuotlon ofdi-nd Burtaceg. Its production in the ordlnery wajrisalw^K 
arcompiinied vitli a hat of m^tal, initsmach as it nBcefsiCiiCes a synlem oT ttF 
roaion of the surliice by chlorine. By Briaat a process » mMUrd snr&i* 
be obt.iincTl by pnlvanit agpnoy net Inlbriar to the best oT Paris, whBe 
not reqiiin.' nny (if tlie Rti)ii<''i|U''iit 'ipi'niiion» mitu'rcil in nrc pidinfr. 
mat ap]i«iriiiRis i" Bp<«itime(nisty prwltUTd as wxm us the t'o,itini' of gold hu 
acquired a cvrtaiii liiioknirs." : it ih most bonutifiii when llic ojicmtion is cu> 
ried on in tin- coliL H.v a voiy j-iinps- artia'.-o a more or Iphs reiidish tint, o& 
tlio one hand, or .-l n'hiti.'h nui' on tliculh(?r, I* piwhiecd : it is merely required 
to dilnti.! the b.ilh will) nion.' or K-.ij water. Wluii ilii> olijuets to be gilded 
arc poli^'he'l or lirilli.int. thr eleiini-uihliti^ iril] aim lie brillhtnt, and it re- 
quires ah injnT time mill a thh'lier iiuiliiig (J" (nihl to prodiiev a deadened »w 
laee. It in ihercfort- iiii|iortiiiit lo cmiTLiiiiiii-tin-, in the llr»t iiii^auce, n dead- 
enedaurliHvIo tlicobh'fts l.y llir.]iriK\«iempl'i.vi-il in lirc-frildinK; or, num 
efoiiomically. 1.;- iMwrioj; them at omf willi 11 thin jiellieh' of eopper by the 
doctric npiH'v. M-hirh, a-" U wiOl known, iirmhi'.'i'i a lieinitinil matti'd snrftw. 
AVIien any ]utn of flu- -ii-t is t<i l<e iimtLi'li-d trtm the ninJon of the gilding 
proi'i'S.a, till' rliiiii.1.' nf thc^iilwlancc In Iv lined in "slojipii^r out" Iheso pOlU 
isofimpMrtann', (iir it liiiL«t be reincmUTcii that Ihe liaih is alkaline; ibr lUf 
puqioBi' jihiw^r. ini]>p-ir'iat«l iviili an aleoholifsi)hitioin.f lae iaR-eoinmended. 

AIITIKIUAT, ri!(inUiTIl»,- OF SIl.ir.VTKS ash ALVinSATES. 
By briiiirinv- '■lih-ri.t.> nf ^ili,>inm and olhiT volatile cliloridni in eonbu-t with 
lime .ind nttn'r \i:\.-' ■j al a n.'d lii'al, ilitoinjKf'ilion (iix'urs, and silieie aciil Is 
prodin-.ll and i? d i.,.-ii.-.l in i-py^'ials, i-illier alime or in eonibinatioii with tl» 
liiim-.i jiri'i* ill. Hy nii mis nf liiiii-. niaitiii-.-^ii, nluMiinn orphioiua, and chloride 
of Mlii-Itiiii, iTystnlilxiii (|iiari/ in nliudm-il in itri iminl form, and part <£ ibe 
biHB- iyiE.iiv.ri.il iiili-n ^ili.-.it-.-. With lim'.> 'Woll'ii>t«nite liable Kpnr) is obtiiiiiiil 
in rboiiil.i.- i:,\.\.v. wilh Iwo fw.-* nphieing tli» obla.-^ an^rli-s. esuetlr w in 
the nutiiml ery.-laK T1i>t". I.ibli-x nn> frxiimiitly iinili-d uk tlio lorm of a cto^ 
like tlic i-rj-slids uf sfcuirotil". lly menitt of iniifui-fflii, in-riiloli- is obtained, la 
fvctaogalar priaon. Alumiiut gives ik wlieftte iu long prisms with an obli^ 



base, Avhidi Is not ntlucki-il l.iy a.-i-is. i.-* iii:"ii.-iijli.\ au'l has all tlic proporth.'S 
of kjunite. It \a iuterrstinpr to ob-cni.* tliut in ihLs reaction eliloride of alu- 
zuiuuin is produced at the cost (if the siliciuin. 

In order to pr<'du'?o a iloiiir.t.- siiiivu*.-. ii is not i-n- u^rh to mix with two 
baM-8 in the rt.i|!ii>ii'* qiMmity. Kui t:.«-n- i:iii.>J In.- mi cx-'.-rs uf one of them in 
order to siij)ph' tlic r'M|ui.-iu* amoiniT '.]' {i\y,r-n to iIi'.- s!Iic<'ii. Jn thi.-* wa^' a 
mLxture of' liiiif and nijiLij-j-ia yii.-;.is (■■••.••,'-- :sri'l inii.'iKiri.'nl cry^taL* of 
auirit'.' ldi«4'.'M«.j. \W a ini.vnMi- »■;" s- v u •.■r;l\:.I ;,t.- u-' iK.'.isil vr <fAx and 
one t.'f aliiiiiina. oron'.r nralkjil!. ciiO'if .',i!riii:::i. ji*. i .-'.x r..!" liiiM-. crvrilril.s ofilio 
f.irai and i'i;ar;Kt'.-r> i»r r.lil-;>j.r ;»iv i»i.i;!',-i.il. iiy i.-i-.j- <ii:r«-ri'ij! l-a^- s. aiid 
nn«iilyin;r lli-ir i.ii'pMiii.iiis, f;-\>!. II./-. a W ili'.Miit-.- (-^li-ii:; o( zii.i.-i. Mo'.t.u-j", 
gTinj- 1, plj'.-nakitt', <;iJi«.Ta!d. e«;«-l;;- •, i.ii'i /.i'iN,:i .ir.- oi.'-iii-vii, Jly makiiij/' a 
miximv i/^trn .-iKUiiliiijr to tin- Ci-n-Jiui'i.t- < l' uia^n- .-i:i. I'mrjualin*/ and iron, 
ojid i;iaj|rnv>ijt t'M'.riiialiii--, y<i'iii!:r i.'X'i .->- d" an." or n.au'ruHi.i, and ex]>'j.-:iiijr 
the M"ii'»H' TO tu«.' chloridi' nf •iilirium, in inlili.'iii lo n-'-k <iv-i:il, wn* diR.tin<.'t 
boxajronnl jtri.-in< wi;h all th-.* j«r"j»"rtl.-s ol' tMunij:«!i:;- wlT'- (iiMuiii'-d. Iiy 
pas'in;: cli'wriili? of aluininum ov-r iid-lior \\i:\.\ iTvA.iU f<f ahiiniiia, c«»rre- 
«jM>n<iir;4 lo tliv \wo \vi'li-i:iio\vn '•■rii.s (.■t'f.r'.iMiwi'.is. \vi iv iibtaim.d. Wlicn 
cia;?ni .si:i U ^is'.d, tin? Jrilicii! a- -id imili-.- v.iiii lii-." rXi'-'^-f, aud CTy.-.taL"* of spin- 
eile an- i«ni!i;iiiil. A iiiixturf <•!' i/iiJu-rid" of z!ii«' njA al'iiniimni, hrou;^iil in 
ci.-ntart wirli Jinn*, prudiio-s ^mIii!"!.-. Clilnii'l-.' nl" tiinniuisi, .icTinj^ on linjo, 
pro'lui.-!'.^ tii.aiii' ai-id in iln* l'>nii «-!* L'p.^'liit . r!.\.r!«i»- of t'U'jrivos the nys- 
talli/.'.'l oxvil. (..'iilori'l- of ir^m '/i,^:< .-p.-iilir \r"i\ i-r-'. and if niix«d with 
chl(?ri:!f t/t'/i:!!.'. rrankliiiit'; is proii>.'' I. (*IiI..ii'l- '■!' sii-ivn-.-iuin jriv'.-s erys- 
talKzcd m:..'!!. ^i;i, I'Xai-llv similar t-i il.i- i' ;i I.i-- '■•" M'.rit" .•^•uiiJi.a. 

Ti.." r .-uh r.l'ii. !••;•.• r.-,\]i(r;in:-ii!.< 1- ad t i lu.uiy in' ;■ -il:.^ 'iini.-l'islon.-. TiiJ^y 
pho'.V U-i 1 ■»'.\' siiiii iiiiiH'ial.s a.-, au-.-i;', Lurn-t. ■ : i 1 :■■. ;r.\inilL', and luany 
otht-r.-*. wlii^'h (.'■•n ii.'dv <;an in-i Lnvo ':>■ n ii:--!:.- ■! ■•.■ fn.-lon, niav In* tiirmed. 
lnde« d. t'.i- pni.|ij'-ii'#:i nf a lai'L'^*' Jiijinl" r t-r nTn- imN ui:\\\ wiilj j.^r(.'ai pnibii- 
bilitv, !;»• itKriliiil -d n* tli"* ai'.i'U "f viil;.'il" i:.'.<i:d- s and llno!id«..«. aiid the 
p-uotra'ion of t.if *o inr» tltr li-.-MP.-: i:f lijii- ■: m;--: ai.d Ui-.- y*Ty powt-iiul ac?- 
t:on of iiiii- on tli'-st- i-i'Imii'.'.i: i- u::\\ i'\"n'.<:!i ill'; w'lnid.iiioo ofsilii-aic-.s which 
cxijrl dir^HniiiiaU'd ihn.'u'i i:;:iMy liiM- -t.):.. -, MiM..raI>. ^iich as .spiuellc, 
chondfft h^lt'. u>i:a. aM.;i'.<.'. aiiiniiil-O-. >• ij- :.'".:i ■. i-!-.*.. ar<- fn'(|m;nlly lljnud in 
linustone-i whi-'h iitniain n'» ns ':-".i .■■!:i. anl l! i ■ ' ''i. r:-) liJi'-xplaiii' d f.n! niay 
bo due to t!ii.- •lilV'-nn**'- in ih" •■li«ini'il idiiiii;;" > '■•]' Iiiii»' and nia'jiusia : for it 
is oWervabli* thai in all !hv^e ••y[niiii:'nt-- ''Ii'.'Mid" «"f iiia'_'"n«>iinii is dcorjni- 
pa?ed by ihi.-iu. Many nili'.-r oLs* inn- lacf-* may al.-n b.- t-xpliined hy niVniuie 
to thciie rcsearehrs, \viiii*!i an- <if v. ry irn-al Uiin- ra''>-i«"al iiit'.To.st. — M. Daur 
hrtt. Com}th:dIit:t'hus V. xxxix, j>. l.*J5. 

OX TIUS KLKCTKO-niF.MK^AT. 1:XT1;A«TIm.V or MiriALS FROM 

TiiK iiiMAN oi:<;anism. 

DurinfT thp ]).i.st j-car Kn\ni >nci.'-s** has ait'iid«d the workin;X3 of a plan dc- 

▼iflod by M.M. Verjni«s and I'opy, f.»r cxtiafliii^r mrtallic o' \ tnr 

the hunk'm aysttin by ni-.'anrf of cliemieo-ekein •'" '"'"^ • 
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isoUted lh>m the gniiiii<L and ta nriHnljfeA* 1*^^ horikoiital ai 
bonrh of the vholu lun^-Ih af the haif, JVllbftlao Imlab-'d Ihiiu Uw tsA. 
llie water is acidii]atL<il n*ilh nitric or Iqi ll lljBltoric Hciil for tlic cxtrw.'tiriii (t 
mercury, ailvcr, or gold. ji;id with sulphurlo add tbr lead. Tim paUeol tt 
In tliebath, one end orihcbsth is put is-contMtvriUi th«[legiitive pcJedTllM 
battel^ bj means of a himymg ecrew, and he isnuKla to lake the poativr poU 
gomcliiapa in tho nglit Mini somctioies in the left luuid. Tlie arm ia mstul 
b; means of supports in ctinncodon with tha bench. The pntioat b«u^ fl 
placed, tlie cuirent i.-nlcra llm bod;, circulates from tho head to Ibe he*, idi 
ia neutralized on tlio fuVs of tho bath at the oegotlio pi>l& Btnng 1k^<^ 
from direct contact wilL the negatlro pole, Ms bo<ly radiates iu 
electricity which fomis in it, a multitude ot cnrreola aiidng tWim thv « 
Burfhce, bDot huving trn-ver^il the internal organ^ and eren the Uino^ U 
neutralized oa the negative aide of the bath. 
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NEW PROTESS FOR THE DETEKMIXA'l'IOX OF COPPER IN MIX- 
EKALS AND ARTIFICIAL PKODLCI'S, JIY M. RIVOT. 

fte author liaviup^ llmiid that all the prIncipMl pn «.!•>.*. 's fi/r th*; d'-t-rn.ici^ 
tioD of copper in iniuoral:^ aiul allovs wcro liable t«) LTinr, Ivam .vl«i]iif;'l a liow 
iicth<7<l, whii'Ii is fi)iiti<l<ul on tlu? insolubility oi' tin.' >•]!}»!. i-j-y.'fni'i*' f.f ff>\t\t':f 
Cy S- Cu', and tho j:ri-;it S'lluMlity of tlio suliilHwyjiniil-" r.f a!) i:/; otLer 
mctiiiri in a«.'i«i Ihiid.s. Jl con.^i-is in th-' tlin*c* lljll'i-.vi.'i/ «';ii:-.j ;./:.-•; — 

1. -UI the mC't;iIs cjinta'.n^d in lliv sub-ta'.r,. :i:,.l-.r •■>... ::..r*.r.; -u a.-f; •11-^ 
solved in hydrufliloric acid, :ivui«]iii;r ihi* u.-!V t}:nKy>'.n''.i,^ aj- :.•-. 

2. The salt of i-opiMT is hroiiuht to ;i iijijiini ::.» i-v :. ..:.- «,: a :• : -r'^ 
agent (hypo-phosphoruw.s ur suliiiMinmn a- Mj. ;:iil a <ii. .* ■ - /. .'. .:. ■.:' - ..; .•> 
cyanido of potfi^^siuui is pnun.-d into it; li;!.- ii;.:a'.'il..'.-.,. j: -.^ /..iV-- ;«% 
copjKT alone. 

3. The- nictal L* di'lfrniined 1-v drvii;/ ili> .-ijli-i. -v.ia: ; •.!. .- ',' •ri!:.'.! ht 
a moderate licaL The dojerrninaii'in luav 1." '••I'-'.-i iv •-.:.'. ■■r''.:,j tho 
Fu]phi>eyanide into sulphurot of fi»p|.or by lu-i"iij v. iiii a .'.iir. .• *.j[^:.„r ih. A 
porcelain enieible. from which the .'lir iiiu-r !-■ "Xil'.'i" 1. 

This priX'^VH maybe sirnplili-.-d wlicn iln- -.ub-'arj'-.- i .• b ■ «-.\:i::.!:.' 1 '-■■./r.Viir^a 
no iuetal.s (besides e«ip|KT) pn-eipita'cd by f-wljiii'inrr-l l.;.«ir'C' u. In t.'Ja 
cafje the solatif»n of all tin* nietal-i i.-' aiieoi'..-d bv ni'j.iaii-: ;•'■: j, k-..! t!/ ry,j;r..rrr 
precipitated l»y milphwretted hy<lro.r.'!i. Th** jir'-:;.:fa*- '.-. '•••.'; v.rv.'i .'ito 
8ulphun.-t of CiipiKT by fasion with a little .-iljii.'ir. — '•//,';.•',: A\.v/'/.?. p. ^f;0, 
ISO-L 

SKPAIIATION C'F 0»r.ALT FKoM \r« 11 Kf.. 

Liubipr has found that wh*n a o-im-!.'. if i-i !■ :'.'.. • i j:!- ■ i ;•.» • n '•■.;i '-//.•;- 
tion of the double ('yani«le«: of r'ii.;iii avi [.-•» i--!"i::i m:- : i-:' :.■••.-..! ;::i»i ]/j*jt»- 
siiun. the lifpiid bein^ k«pt alkalii." by lite r.-J-'.i'i-rj «:' ' i •-' •• '-vt ',r ].f.*:ir)tf 
the nickel is eonipkti'lye«)nv.'n« d into s«.-.-!'i'ji-..\;. >1 .r; I ; -• •■■; !' »'«'J. v.i.il" tho 
cobalt rcnlinn^« in .«4*liui'iM a.-; uiialr«r"d <i'i'ifiii- •■y.!:,".d. T; •• -—,.!-'. <vd of 
nickel may In* wjHlii-d and i^rniiid. :ind t!,f i.i •■:■.' 1 'a- :.l.i«i i:i fi;.- f/nn of 
protoxyd; it is iH-rlei.-tly fiv Ihini <.-«*• .air. Ti.- - •l.!;- :■. aM-r p;!-.:ii/ tbrj 
chluriue, must ntill ho alkilino. TIm- si!iaIi--.-t \i:i'-- > i :.i'k«-; '/,:•' u\ .nky 
black color when dis-ii»lvcd in evanid of j»:i1:i--:"j;m. riii-i •••••ati-.l v.ii-. • "..'.r.ri". 
This method of separatin*^ ivb:dt and ni«:k^l J.Jt-. ji'-i!i..|,.-. .-mj.j. r,.i..,;,'ri;'. h 
over Liebijf'rt .setimd nu lliod. wbi'-ii. it will )»•• r'-ni'-ni'. r«'!. *■•>:-.'.'•' ia .lodiii'/ 
doable fvanids with o.xyd of ni-.-rrury. wijitli i'f.-;j-.;..!..-- jb«- ni'-i.'-i but not 
the cobalt. 

I()I>i)-N[Ti:ajk of '^ilvkii. 

This siiV»stanpo, tho a''tivi' ]irinfiji'«' m ta*- f"!!* di-i'i pb».i«-.rap!ii«' prKi-yn, 
haa bwn tbund to !>•> a d(finili> rnnipoi'.iid nf i!i<' i*-i!i' ai.l tb>> ni>r.iti> of 
ailvcr, it^ o»ni|M;sition !•• inu' rpr--' :.t-l '■;. Ar • >. N"' \" I; it jm 

blackened onexiiosiircto li.^rlii niui-h in'«PT;ii'idl_\ thnn-.ib'r oiiM iu'.'ri-'bi'ntHi 
ftlooe. It iauDatlcotod bjand uiijolublo in H\>aoVuU2 aVcvaWA^ \\\\\. \«k \vv:v>\vw- 

10* 
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poflcd hy water. TtH proper solvent is a concentrated solution of nxtnte rf 
fiilvor. It may ho obtMincd in regular cry5$ldR. Photographic MlTer bsAi 
whicli havo been f(jr some time in use always contain a portion of this oont 
pound, tlio reason of tbtir Ruporiority to those more recently prepareL 
Chloride and bromide of silver do not yield similar double salts, whidi ex- 
plains why negative photograplis on bromide of silver alone are defidant in 
intensity. 

SPOXGY METALS. 

M. Chcnot has oftc-n remarked tliat in compressing spongy iron, the pro- 
duction of a harsh sound accompanied the rupture of the molds employed. 
Very recently, in compressing spongy silicium, this fact was reproduced in a 
very marked maimer. Three gram's of silicium in the spongy state ha\'iiig 
been submitted to a pressure Qqnnl to 300 atmospheres, it exploded with a 
fearful noise — the fragments of stool from the broken matrix entered maiqr 
millimeters into a x>hito of cast iron, and the bod}' of the hydraulic prca, 
which was 20 cenliineters in thickness, was broken, and this although the 
safety valve was open, thus showing the sudden violence of the shock. The 
action was ontiroly from above, downward, since no portion of the upper part 
of the compressed metal in this c^ise suffered. 

OX THE DETECTIOX OF ^lAXGAI^ESE. 

The following paper has been read before the Royal (English) Society by 
Ednmnd Davy, lilsq. : 

Manganese is chiefly found combined with oxygen, but its oxj'ds are com- 
monly mixed with those of iron, and thoup^h diiTorent metliods of separating 
them have bo«!n recommended, yet no very simple or unobjectionable test for 
manganese scorns to be known. Two metliods for detecting manganese are 
reconmiendod — viz., 1. The pure hydratod fixed alkalies, jwtash and soda, 
and especially potash. 2. Sulphur. AViih rep:ard to the lirst method. Thou^ 
the compound chameleon lainfral, made by strongly healing niter or potash 
and peroxide of manganese together, has long been known, j'et it appears 
hitlierto to have escaped obsorvation that potash seems to bo a more delicate 
test of manganese than any other known substance. The uso of potash in 
this way is simple and easy; it is employed in solution; equal weights of the 
alkali and water form a fluid well adapted for the purjoose; dilTerent metals 
may be used in the form of slips on which to make experiments, but a prefe^ 
ence is given to silver foil, as it is h-ss acted on by alkalies than platina, and 
is more readily cloancd. A slip of such foil, about two or three inches in 
length and half an inch wide, answers well. Solids, to be examined for 
manganese, are linely pulverized ; fluids require no preparation ; the smallest 
portion of ether is mixed with a drop or part of a drop of the alkali on the 
foil and huated by a spirit-lamp (for many exi)oriments a candle affords sufficient 
heat), when on boiling the alkali to dryness and raising the heat, the charac- 
teristic grocn manganato of potash will opp:ar on the foil. The delicacy of 
\& alkali as a tost thus apphod will bo olwious on. wdui^ t\xo laioafe miuuto poi^ 
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tiona of manganese ores in fine powder, and the author's son, Dr. E. "W. Davy, 
readily detected manganese in a single drop of a solution contoing one grain 
of solid sulphate in ten thousand grains of water. The presence of other 
osjds does not appear to impair the efficacy of this test. A strong solution 
of hydrate of soda in water, used in a similar manner, affords an excellent 
test for manganese, little inferior in delicacy to potash, but the latter is sliown 
to be preferable. Carbonate of soda has long been rcjgarded as one of the 
most delicate tests of manganese, especially if aided by a httle nitrate or 
chlorate of potash ; but that carbonate is much inferior as a test for manga- 
nese to potash or soda, requiring a far higher temperature to form the manga- 
nate of soda^ and the aid of oxydizing substances, as niter and chlorate of 
potash, which are quite unnecessary with those alkalies. Borax, too, in point 
of delicacy is not to be compared with the fixed alkalies as a test for manga- 
nese. The author is of opinion that the fixed alkalies in solution and silver 
foil will form a valuable addition to the agents employed by the mineralogist and 
chemist in the examination of minerals, ores, kc. 2. Sulj^hur. — ^11" a little 
flower of sulphur be mixed "with about its own bulk of the common peroxide 
of manganese, and exposed on a slip of platina foil to a red heat, sesqui- 
oxyd, sulphuret, and sulphate of manganese will be formed, and by continu- 
ing the heat for a short time, an additional quantity of the sulphate will be 
produced from the sulphuret. On treating the mass with water and filtering 
the fluid, a solution of sulphate of manganese will be obtained, which will 
yield a white precipitate with tlie ferro-cyanide of potassium, without a trace 
of iron. Similar experiments may be made with any manganese ores, or with 
substances known or suspected to contain manganese. The quantity of ma- 
terials operated on may be increased or diminished at pleasure ; but if in- 
creased, the heat should be continued a little longer, to decompose any re- 
maining sulphuret, and thus add to the quantity of sulphate formed. In the 
same way manganese was detected in some minerals in which it was knowp 
to exist, and in others in which it had not been previously found ; likewise in 
soils and subsoUs, in the ashes of coal and peat, in a number of pigments, and 
also in the ashes of different fabrics partially dyed brown by manganese. 
Sulphate of manganese is formed, with sulphuret, when sulphurous acid gas 
is made by heating a mixture of peroxide of manganese and flowers of sul- 
phur, even in close vessels. The sulphate may also be more readily obtained, 
in quantity, by simply boiling a solution of common green vitriol in water for 
about a quarter of an hour or upward, in contact with an excess of sesqui- 
oxide of manganese in Ihie powder, till the solution affords a white precipitate 
with ferrocyanide of potassium. Chloride of manganese may also be formed 
in a similar manner by boiling an aqueous solution of protochloride of iron 
with an excess of sesquioxyd, or it may be made with greater facility by dis- 
solving this oxyd in the common muriatic acid of commerce, taking care that 
the oxyd be present in excess. The brown sesquioxyd of magnesia may bo 
made, not only by means of sulphur, but more readily and better by mixing 
the common peroxyd with about one third of its weight of peat-mold, saw- 
dust, or starch, and exposure to a red heat in an open crucible, with occa- 
Bional stirring for about a quarter of an bour, ox wii\}(i >i)i[i<b o^\ ^f:ia$isK& ^ 
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niillbnn brawn color. Thn sulpbale and cblcrrido o' 

aivelf used in dyeing, i.':ilit.'o-priutiag, aod otlier mIh, and in 

pounds of mimganeac, iIjc Him|)le meiuiB statal of Ibrming tiuac iait\ Aw 

from iroQ (it is preaunnLtll, am milium] improvemeiiU on tLri cin'-iii'wus u 

ods hitherUi adopted. 

OH TTIE MiNCTAtrrUEX OF STXSL. 

Id t, recent commuDic^iuou to the BostOD Sodetj- of Naturnl J\marf, tta 
the mauutkcturo of steel. Dr. C. T. Jackson it»ted, thai wlieo iron b miagW. 
with a considerable pi-oporlion of nuuigonps.', a brittle compound reaulU; M 
' wben combined witli a tt-ry small praponion of mangiuieso, a steel of TuySn 
quality is obtained, wLii'li huti tliia ndriuUgu over cui'liun stwil: corUmat 
becomes coarae nhcn ii'inpirtd in thick massce, tom EVgngBLion oT Uie yi 
tides of carbon, hut iiu .iucli trouhle arises with uianganeaion sleeL 
in Eof^nd hare httcly irlr<jdui».'d cxcHIcnt ulre Ibr piuio-Ibrte etringi^ n 
of this kind of steel, aa well aa for cottiiig inslninieqts and otiiw pui] 
In the wire Dr. Jackeon has Ibood 1-12 per ixat. of numgtaiesii, bd~ 
ttUilidird the fact tliiit it resists, to a Terr rcmarkntile degree, the 
hydrochloric acid. Si xtcec years %aa: Fraukliuilo iron wiui iiianiilactimrd bj 
Ur. Osbom into veiy bard and tine stoeL This Eleci required (eraperuig « 
a lovrcr heat tban cnrlnn stueL Mauy of our manKancsirm irons might ba 
DiODuliioturod into atocl b; tbc simple process of fusion, and a steel of uniExiB - 
charoetor miBhl bo mado without previous cementation with carbon. Man* . 
gane»aii iron ore is reduced 10 pure hMn, or " comes to nature," in the Iw- 
guago of the workmen, with much gri'aler rapidity tlian carbon iron ; bmoa 
the two melals are often mixed to " tome to nature" at a good time^ reqoiiiiv 
loss core aud walchfulDeKS on the part of tho workmen. Uanganeaan ina 
□mkca tho boat bar iron. 

ku.vdle's mktiiod of setak.vtino gold. • 

In a letter to (ho London Mining Jovraal, J. H. Bundle of the Colonial 
Gold Worka, ut Itotberhitbc, Bl.ites that mercuiy, in tbe soparation of goU 
from auriferous nanda, miilus with it in varying quantitios. Tbe quandtj of 
gold absorbed by mercury depends, ho says, on the following coodilaoiM; - 
Srst, tliB more or lewi liuely dividiMl state of gold in the ore; seeond, tlw -: 
leugtli of lime duriiij; wbioli the nioreuiy remnius in contact with it; thM, ..." 
tho ItmperHluro at whith tbe amalgaLuation is conducted ; fbialh, tbe pn» -^ 
enco of other nutuLt in the .'uiial^'am. .^ 

The jbllowiug method of separating gold Irom mercuiy, wheu the latter ty ^ 
assay is found too ricli, is employed ; Tho mercury, atler bMog Mnimd, if: ri 
assayed ^ granulated zinc, previously clenucd with dilute sulphuric acid, ia theft ■ • 

Ided to it. As sooa as the ziuc is compleloly amalgamated, which takw t 

•ce iu a few hoiira, the mercury ia welt stirred aod reetrained; k nliA ] 
nalgaui is ubiained, coutaiaiog, practically speaking, the iriiole of ttw.gol^ . 
id the greuter pert of tlte liuo whkdi htt been added. Ih« f i oftaHo u <t ft 
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ano neoeesaiy is about ^ of the weight of the gold to bo extracted, that is^ 
an equiyalent of zinc to one of gold. With less the whole of the gold is not 
obtained. If more than an equivalent be employed, the mercury retains a 
considerable quantity of zinc ; the difficulty of refining gold is also increased. 
When the object is to extract all the gold, it is advisable to use a small ex- 
cess of zinc, as there are generally traces of other metals in the mercury 
wUch interferes with the uniformity of the results. 

IMPBOVEMENTS IN PUDDLING IRON. 

The following improvements in puddling iron have been patented in En- 
gland, by James Nasmyth, the weU-known inventor. The improvements con- 
sist in the disengagement of the carbon from the molten metal in the puddling- 
fumace, by subjecting it to the action of currents of steam, hitroduced as near 
as possible at the lowest portion of the molten metal; thence diffused upward 
so as not only to mechanically agitate the metal, and thereby expose fresh 
surfaces to the action of the oxygen of the air passing through the furnace, 
but also to remove the sulphur and other deleterious substances in the iron, 
by thus making the oxygen of the air, and also the hydrogen of the water, 
combine with and carry them off in the state of gas. It is stated that this 
process shortens the period of puddling, and greatly improves the character 
of the iron, rendering it tough and strong to a remarkable degree. The steam 
is introduced by a pipe under the molten metal, and the supply of it shut off, 
when, in the judgment of the operative puddler, the metal has been suf- 
ficiently decarbonized. The patentee states that water may be forced under 
the surface of tlie metal to produce the same effects ; but this would cause ex- 
plosions ; small quantities, however, he says, would be equivalent to steam. 
The steam is not used for about five minutes after the metal is melted. Care 
must be exercised not to use it too long, or the oxygen of the steam will unite 
with the iron and form an oxyd. 

I^IPROTEMENTS IX THE MANUFACTURE OF TYPE. 

An English patent has been granted to J. R. Johnson for improvements in 
tho manufacture of type, which consist in employing tin in the place of lead, 
mixed with antimony. The advantage gained is, that the tj^pe produced is 
so hard, tough, and enduring, that they allow of being used as a punch on 
the ordinary type-metal Type so prepared preserve their faces sliarp for a 
great length of time, and in the end prove more economical tlian tlie cheaper 
alloy of lead and antimony. The proportions used by the patentee are 75 
parts of tin to 25 of antimony, but this may be to some extent varied. When 
lead is also used, it must not exceed 50 parts in 100 of the combined metals 
employed ; for if the lead be employed in much larger quantity an alloy is 
formed which approaches ordinary type-metal in properties, notwithstanding 
the presence of a large per centage of tin. — Oiemical Gazette, May 1, 1855. 

Another composition for type-metal has been recently patented in Bavaxva^. 
The principal constituent is zinc to which the ieq]a\&\\A pio^'sNjkS^ «s& ^(s&^ 
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hj the wl^tloa oTtili, l^nd, nni copper. The rnllowing prapMtlaM •■ 
mended : 89 to 93 p.irts (,f zinc, 3 to 6 ports of tin, S U 1 puti O' ~ 
3 to 4 parts of coppc-r. 

DETEcnos ftf PHOspnoBic acid in bockb. 
The BolutioD of plio^plmie of lime !u liiBed chloriilos of Bodiosi, anJtwt 
HCparalioii oa coolioj^, ruraisb an excellent means of detecting^ minute qiuuili- 
ties of phosplioHc ucid iu rockg, elo. For tliia purpose liio po^vdorcd mAi 
Btanro is heati-d witli ;jO pur cent, of cliloride of sodium, wliiuh, wben ll# 
Bubslaoce is tolerabl]' fusiblo, fseparetca from the fliliisj.te« ae an uppa Taj&i 
When the sulialaneo is not (osible, Ibe chloride of Bodinm romaina parfi^ 
mixed with it, m ctivilios distributed throu^ut tlie mnas, and pTesBntSi^ 
after the solution of the chloride a rranarkable similarity to the yealcalH lat- 
ities of amygdaloid. TIil' small OTBtals of apatite gouerall? project Uke hdar 
from the surfhces of the pnrtiall}' diasolred mass, and being soluble in V^ 
dilute hf drocliloric sr nitri? aoid, thej may be collacted bj that iomos itaL 
estimated The author lias iat'iua Wftj detected p1u«pborio sdd fa P^B 
stone bplonpng to lUa primitive and transition fbcrantiona of SooBanlf : sT 
the greenstone occu)TiiiK' na houlriers in the more recent formations ; in thai 
of tbu trap formolioii ul' i.Srccnland ; in the basalt of Sleiijh''iin ; in a '.vai^ 
gramiliiT l^osalt or bva from Iceland ; in tljrce varieties of gnctsa and gnatta 
from Boruhohn. nod iu two variGtii.-s of mica schist From one Bonihlda 
granite, remarkubl/ Que and distinct crystals of apatite were obtained. Hm 
ol>servation made some j'oars ago hy Fownos of Uio presence tit phOHpboiig 
add in roclis thus gains further couflrmation, in addition to the teatmumj tt 
Swaaberi" and Siruvea. — CarresjanuIcrU EdiiiJiarg JoarnoL 

ACTIOX OF WATKH AND AIR OS B.VSALT. 
Bensch having ground .i quantity of liaaali to a fine powdor with water oa 
a porpliyry slab, lott it for foiiK montiu^ in a beatior ghuta, covered with pif^ 
At the end of tliat tirni: it iva^ fuuud to bnve been convericd into b maa M 
hard as to require a smart lilow of a hammer to brcalt it. Its f^octun wM 
similar to (bat of tlie natural liasalt, and llie interior consisted of a bladt oot^ 
having a waxy luster, and surrounded by a loss compact gray moM. 9l 
longer exposure to the air, ao eflbresconce of carbonate of potash appoand 
on tlie purfiiue, and 1*8 piT cent, was extmctrd by water. Tbs apedfls 
gr.iviiy of tlie bu.<«lc wan 1-881, ontl after eictractiOD of the cartraoata tf 
polu.")], the internal i^rlion of the alten-d basalt had a specifia p«ri^ tf 
2']aS8; that of tlio external poriion was 2-0423. Tliere is no doubt that a 
hydrate must have beeo funned iu this case, and the observation may senv tt 
throw some hglit on lUcchanges wliich lake pkce in tbe weathering cfracte 
— Ataialat der Clumie unrf Pharnvjcit, v, id, p. 234. 

BETARATION OF BEOUINE FBOM lODINB. 

Balard's process ^v«b a method of recognizing tracei of io^Mi, and at A* 

■aw time aepsMiiig ft from ta<aiBtne, with irtiloh it ti m «AiB MKdMtt 
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It is baaed partially on the spreater aflinity of bromino for tho mctolit, and 
partially on the violet color which iotlino communicatee to tho sulphuret of 
carbon. Tho matter ia treated with potai?Ii (or carbonate of pota«h, which 
may bo more easily obtained pure and free from clilorhio) ; it ia evaiwrated 
and calcined to transform tho bromuto into hromid; it is then neutralized by 
means of an acid ; the liquid is put into a test tube, and a drop of sulpliuret 
of carbon is iutrotluced, after wliich a drop or two of bromine, dissolved In 
distilled water, is added; it is then airiiuteJ, an<l if there is icxiiiie present, 
the sulphuret of cobalt is colored violt^. It Ls c<»lored yellow by broniiuo. 
3t is important to avoid an exirs** of bnmiiiie. \vn it fonu a bnnoid of iodine, 
which does not act I have tried the process, and tbund it exact nearly to a 
tenth of a milligram of io«iine. — XickU'.b8 Con^.ipomk'iicc, Sill i man a Journal. 

ISOLATIOX OF ITX'DUINK. 

M. Fremy. of France, has continued his inve.stiirationp durinp: tho past 
year on the isolation of nuorine. IJy causing a powerful jralvanic current to 
act npon tuned tluoride of l)otils^^iunl, an odorous gas was gcuprsucd, which, 
on dififcUGragenienl iRini the mouth of tho reiort, doeomposed water, producing 
hydrofluoric acid. This gas, there is every rea-son to believe, was fluorine. 

FLUOIJINE IX THE SCALES OF FISHES. 

At a recent meeting of the Bo<«ton So'.'i<?ty of Xatural History, Dr. C. T. 
Jackson conmiunicated some du-mical resoanlns whicii he had recently made 
on tho c«>niiK)sitiou of tho scales of the f.'ar-pike. ifo stated that he had dis- 
-jovf^n-Hl Ihiorine as one of their eonii>*>niMits. and had et^-hod ghiss with tho 
fluo-hydrio aei«l, eliminated livm the a-h<'.-=i iA' the scales by the aelitm nf sul- 
phuric aeid. The analy.-i^ wa-* vi't iiii-«iiiinli-te. but. he would »f:ite \'.i:\t tho 
scales contain ir^.'J jwr cent, of animal matter, de.-tructiblo by heat, and that 
the mineral matters wmsi-^t. of plio.^pliave of lim«', fluoride of caleium, and 
phosphate of m.igiu.'J'ia, with some earKmate of lime. Tho proportion of lime, 
in 100 grains of the a^li'^s, wa^* 15.1 jxr ei-nt., and of magnesia 8.8 p.-r cc-nt, 
while tho phusphorie a-id. already separated in this preliminary or qualitative 
ana]y>:is, was 'jr».!»i) p'-r rent. 

Dr. .Tackson n-mnrkcd that the search for fluorine w;is snggestetl by an 
idea couununieat-il to him by M. (-. (Jirard, that the se il»:s of fi.shes wero 
"suppo.«!C«i to b«^ anatomically homologous with the enamel of teeth," an idea 
that now is su:«tain<Al bv eliemieal analogv. 

OX THE PR()I)r<TTO.V OF BOlJACir AclD ANI> AMMONIA BY 
VOLCANIC Arm IN. IIY KOUKIIT WAKI!lN«iT<)N, F.C.S. 

The !*iinultaneou< (K'eun*i'ne<' of boraei«* acid anil ammonia in the n*»ighbor- 
bood of volcanrM.'fl has been fn-qnently observed, and its eausi? has given riso 
to a good deal of !<pi:eulaiion, all hough no vrry d«'iinitc wnelusions havo as 
yvL bocD arrivcdat Somoinfurmution and spt^cimous recuivedfcom. t^<^\sSfiA&il 
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ofTnlcwio, which i8?iiiinUxlBbouitn-elv«iiiilMnirtIi of Slri]yhB7« ■ 
me to nmke a tew e^pcriTi]>!nts, which, tbough nut mi ulili]i)t.'t« m I n 
have wished, appesxt'i rlimw some light npon thin jwint. 'TIid hiiRlit tf 
the Tolcaniu mountaui j-i i srimatod at about 3,000 rw>t, aiul iSa orulo'l* abv 
TOO feet deep. The Liroa tii tlio bottom, which mnj 1>g bIiouI tun wnw In a 
ten^ ia covered with .-<miili, looBC piwee of XoB/eeKmo, jnat as tiiva^ it h 
been Macadainized, eu<l ilu' i^roimd is bo hot sa rapidlj- to de«tn>y Um' It 
oT the shots. On tbi-u^tiu^ a tlicrmometer betn'oui the etoues, lllndieal 
diflbrent poiDtB, tempi.-raturL'S varjing&om ZSO° lo 500° FabrwiiiuiU 
OTGT this area from tliiv loy ul'tlio crater, oaeeide oTit appcsivd oi 
oror with beautifully-ivliUc Jriiled edow. On ceaciung the niKit, bownnr, B 
white appeorance vn-i llmwi lo bo caused by a deposit of iinely-a 
bonidc add. On rciuoviii^- tbii incrustation. wMcii formed a layer 
an iach in tliicknesa, amj di;i;giQg ytilli a jncfc-ax, there spumed up u niaa 
Ted-hot fused lava, siinili^r in appcarauco to the slag of a ghis9-hoil»; 
con^stsoTiUsed salii<i m.itti^rs in cohesion with volcanic clL-bri& 
partaoftbecratw then? are hole* like fiwcea' holca, fhaa which blae>MlliJ 
volcanic flame 'te issuiBi^ L'oiiiinually, aiid a depontion of sulphur oecoia rf 
around. 

"The boradcacid n^m in vapor, and condpnws on llipfnirf.iccof tliegrowid 
at the bottom of the crnter like a light diillod snow ; and when gathered vp, 
the surface becomes oovered again with sublimed acid in tn'o or three dijK.r 
To ascertain this point more docidedlj, some hogshead caska, haTiag ttxk, 
heads remoTod, were titled with broom-plants and twigs, and wero plaoedonc 
QartH of the area th>m which the boracic add had been carefully deared nnf. 
(n a low days tlie add hod been vnporized into them, and had deposited JB. 
syatals like hoor-Jrost all over tho (wi)R<. On digi^ri); down tor aboat eig^ 
aches, wbercrcr tiiiu l)oracic acid occurti on the fiurfacc, a red-hot mass otmt 
ammooiac li alwnya foimd ; sulphur coioea up nhKi with these. This Tokana , 
is said to realize to the proprietors about £1,000 per annum. The pradneH. 
aro sulphur, from fusing (ho atone : Kil-ammoniac, from the lisiviatt<Hi oftto.- ' 
sroria or lav.i; and boracic acid, large qimiilUica of wliich ore reported to !■ 1 
obtained anoually from thin soiin-e. Tlic Hides of the volcano are ot sul|dnil^ \ 
Btone, and brimstone is dug up uU around for miles. Tlic mountains prodDM 
ahw alum, wliich exists in the sphijitckie rocks ; and there are likewise laig*' 
beds of lignite; but nowhero do we llnd Hnl-ammomac or bOTocio add, either 
at Vulcano or in Tu.fcany, separate from one anotlier. Had they done lO, we 
should ccrtiunly have found Iraoes of it somewhere, but, so far as I k]iow,tUl; 
has never been obscr\'ed ; and it is owtain thot, at Vuleano, whraerer ttjg 
acid lying on tbe surliico Li removed, the melted matter underneath is SkbA 
to contain salts of ammooi.'K It follows, tbcrcfore, Uint they must both bijf 
produced from one and the samo stratum, in wtiicb they occur in aome fifl^ 
of combination, from which tbcy are separated by beat In what cabsbNMIs 
can they exist together 7" .^ 

An examination of Uie sublimate scraped fh)m tho snrflice ot tlw cntu 
riiowB that the Dmmoniacaltaltwna not a portion of (he ftigBdmasi nii iilhiw 
M Aad been obtained by lulixiviatiM and iQbaeqaent QTitilllMliM. O 
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baracic acid, however, was in the state in which it was found, and had the 
form of white glistening scales of a nacreous luster, tinged in parts with 
traces of adlierent sulphur, and possessing a greasy, talcoso feel. It was, in 
the first instance, boiled with diluted hydrochloric acid, allowed to become 
clear by subsidence, and the solution decanted jfrom the undissolved portion. 
The latter was washed, to remove the adhering acid, and boiled with a weak 
solution of caustic potash, without the least trace of ammonia being liberated. 
The residue was collected, washed with distilled water, and dried. Some 
caustic pettish was next fused in a tube of hard glass, and, while in this state, 
was found to 3ricld no evidence of animoniacal gas. A fragment of the dried, 
white, insoluble residue was then dropped into the potash, and the fusion re- 
peated. Strong evidence of the formation and liberation of ammonia was 
at once indicated. It was obviouiJ, from this experiment, that the ammonia 
could not have been really formed in this substance, but nmst have been pro- 
duced by some decomposition eflected by the i)otasli. These phenomena re- 
call to mind tlie interesting compound of boron and nitrogen discovered in the 
year 1842 by Mr. Balmam, who applied to it the name of Pathogen, and wliich 
has since been examined by Professor "VVoliler. Tliis compound is produced 
by heating borax and forrocyanido of potassium, in their anhydrous states, to 
a full red-heat, in a covered crucible. The white, infusible, porous mass which 
results from thtnr action is waslied with a large quantity of boiUng water, 
acidulated with 113'drochloric acid. The nitrate of boron so obtained is insol- 
uble in water and acids, even when concentrated ; but when fused with 
"caastic potash, ammonia id copiously evolved, and if heated in a current of 
steam to a movierate red-heat, it is entirelv converted into boracic acid and 
ammonia. These charactci's correspond with those of the white compound 
examined, as far as the evolution of ammonia is concerned, but owing to the 
small quantity at m}^ disposal, I was unable to detenftihe the presence of 
boracic acid, or rather of boron, except by its jioculiar phosphorescence before 
the blow-i)ipe liamo. The existence of this compound in active volcanoes 
would also explain in a satisfactory manner the simultaneous presence of 
boracic acid and ammonia. 

ON THE occuRiiEycE OF OXALATES IX THE :mtxeral kixgdo:m. 

ANALYSIS OF TWO NEW SPECIES. 

Dr. Ileddle, in a communication to the Royal Society, Edinburg, describes 
two new oxalates recently discovered in a copper mine of AVestmoreland, 
England. Two oxalates only liave been i^reviously known in the mineral 
kingdom ; the one an oxalate of iron, analyzed by Kammeli'sberg, and named 
by him Ilumboldtine ; the otlier an oxalate of lime called Whewellite. In 
regard to the new minerals, Dr. ileddle says, I Ibund one to be an oxalate of 
lime, ditfering from Whewellite in having six additional atoms of water of 
crystallization. AsscK'iatcd with these white crystals was a purplish red sub- 
Btance, which appearing to me to be new, I submitted also to analysis, when 
it proved to be an oxalate of potash, with ten atoms of \s^^\ q^ QT^^\55JXvi:c>i«sK»\v. 
The color was due to some oxalate of cobalt. It \a aVw«j^ (bfi«a^iJ«\<b ""^^^saS?. ^ 
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mincinilogict ibonld be uMe to account ibr tlio oMniTTenoeaf w 

which conus uiiil»' hi^ notii^e. 'Hila is more espeoiill}' Uw OHi W 

(rtancs is of an oi^anic u.-itiirtt, snil in ^pdotsI wg bavp liUU> iHOh 

fcetorily oTplflining ovt.ti such occnrreticiis. The tninenil Hufflba 

BtBDce, being rounil either imbedded in lignite, orsssodMedifjIk 4l 

snccalent planli^ leavee no mam fer donbting tbat, as 11 le arpuis^ 

eo also it is organic in \<a ori^n. I am at^d, hotvever, Uuit o 

will 1)P taxed rather Bevcrely to acwjUQl Ibr Mig three oAw M 

wo ore now ocqiuiialoil u-ith, two of tbeae hnvliig been ftnua ^ 

womb of tho Ciirtb, asanoiated with a melHllie lode. I tS\aS 

little quMliun that thtj are of secondary fonnntion, having n 

way or other (h>ni tlie operstiona oonncx.'tod with. Ilia woiWjig o 

but I profi.'SS to bo poifectly unable to offer aoj- eiplaonUwi ^' 

cvea to myK^ir to ba satialhdoiy. One theory ha« been braagbt'Q 

tlieory wlitch I can not but diisent from ; it is that the ta 

ally bi-carbona(c9 — that metallic potsssum bavicg been \ 

with thom, an atom of oxygen WM sbBtraeted, the reeuR bebg noMi 

alntcs. Tliiu does not appuar satiBfnotory ; neither bt-taultoiiiiKi of liinp d 

potash liavo yet been found in nature; and 1 I'nn not pbcv in_v!>elf a 

thoBD wlio, wliencvcr they irish to account for volcanic acti 

of any di£f[i-ul(y, call ia the niii of metallic pDluRsiiun. I am Yory ^ fi 

thinkine lluit no satisfiictory theory cm be br^-ughl forward, but I 

for the present to look upon Uio Ofvurrenco of tlieao oia!ates ea oi 

proofi that as yi-t wo know but too little of tho operations oanied m i 

nature's laboratory. The Brat of these minerals hns been nanii ' ~" 

ftom the locality; and the second HoddUte, after the analyst 



The following ia an nhatraet of a paper recently road beiiire 
Arts, EiiinbutK, by I3r. J. Stark : 

The author stated that in 1812 he commenced a scries of experinientt d 
vrlting inks, and up to this date had manufiictured 239 dilfetvnl 'mka, 
had tested the dimibility of writings made with tlicto on all kiuds nf n 
Ab tho result of \n» experiments, he showed ttiut the browning and b ' 
inks resulted from niuny canscs, but in ordinary iaki chiefly from tl 
conuug peroxyireiiated and sepatBting oa a heavy pircipitata 1 
therefore, when fr.*h m.ide. yirli!«l dnmhlc Ti-rilrnpa; bat when tl 
came old, the tanno^-;iIli! ■ n'-i-.-v <.-y— -,- .; -n^ ii- .ir.--! ■]:(-,- vftl 
destroyed. From u i ■ i . ■ ■ 
Bait of iroD and do p;- |., 
—that a, llie couimerciul m]ipcras — liir llio imrposo of ink making; and 
oven llip iiii'lition of any pLTs:ilt, nudi -M tlie nitmte or ehlorido <^ iron, lb 
it improveii thu present color of tlic ink, deteriorated ita donbCS^. 
author fnijed to procure a pers'ii'teut black iiik (htm manganem, orott^' 
or mctoiJic salt TUo author ctbib^ted n. seti^a of 18 inks vUcb kid 
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ido with metiilHc iron or with wln\*.h metallic iron had been immersed, 
mVh\ mwnx.-im to tho fact that thoujrh tluMlepfh and body of color 
to he dtt'priipfi, yet in every e;tHC the diirnhilily <;f wrilinjjrs made with 
:a \\-ii< ?i) iinpain?d that thoy beeanu.' brown and fiided in a few mouths, 
it jj.nnunent ordinary inks were shown to be CDiniKjsed of the best 
1 mils with eopiH-ras and jrum, and the proitortions found on oxiK)ri- 
< yield ilio must jwrsistent hlack wen? six part:? of best blue j^alla to 
IS of (joppcni!*. Writin;^ madi? with siicli an ink stood expopuro to 
air fi>r twelve nionlhn without exhi^'itin;^^ any ehririu'^ of eolor; while 
ad«* with inks of evi-ry other proportion or eoui]x.'sition, had more or 
their eol«?r dis4-harire«l wh«-n siniilarlv tested. This ink, therefore, if 
ni nioldiiiL' and Ironi depo,*llinir i«s l:iMn«»<:nllate of iron, would aflbrd 
. perf.etly durable. It was shown tliat no jrnll and lotcwood ink was 

tho piiiv ^r.ill ink in po fir as durability in tlK» writinirs was concerned. 
I inks \*'<i their ciiltir and faded sooner than pure jrall inks, and several 
re exiiihititl which, thuu^h durahle belbro the addition of logwood, 
pidly aibT loirwood wa.s addetl to them. Su^ar was shown to have 
nally huntul iiciiun on the durability «;f inks eoniaininj; logwood — in- 
i all inks. Many (»thtr ]»lain inks were exhihiti-d, and their properties 
d — as irallo-suiiiach ink, inyrohalan-* ink, llanirc's ink — ink.s in which 
io;ralluie of iron was kti»t in schiiion hy nifrio. muriatic, sulphuric, and 
ids, K>r liy oxalate ot" ]'Otasli, chlorid*' of lime. etc. The myrohalans 
^min-'nded as an ink of some promis*.- Ii»r dural'ility. and n» the cheap- 
it was iM).<.s[l>le to m:Uiufaelur«-. All onliuary ink**, however, wero 
o have certain lirawhai-ks, and the a'irh«'r eJidtavund to ascertain by 
eni \vh'tl:;r t»fher dark sul»si:ui''es could he ailded to inks to impart 
lural'ility to writiu'/s made witii them, and at the .saine time pRwent 
cmii'al ih.a.M'jes whi'h wi-ic th«' cause of ordinary inks fadinjf. At\or 
eniiii..' wiili various substaucs. and amon<r others, with rnissian blue 
'jTit dis-'ilvvii in variuu-* ways. Ik- li>und the sulpliate of indijro to fulfil 
equirnl eou<r:ti«)ius and, wh/n added in tin* ]in)])er pniportion to a 
Hate ink. it yi«-ide<l an ink which 1* a.rneal»lt» to write with, which 
>cly fri>ui till* pt M. and d«M*^ n.-l cl.';rit: which never molds, which, 
driis (.111 liie pa[).r. bt en:i,e>^ ilan int<'n-c pure l.ilack, and which docs 
or i-liaiip.' its i-xAm; how<"V« r K-njr kepi. Tin* author pointed out tho 
■roiK»rlltiiis Ibr securin-r ih« si' propi rli<'s. and shfiWi-d thai the .«malle.«t 

of the .Milpli.'itt" of indi-.ro which couM be ns:;d lor this j)uqMtSe was 
uces for every ^'alion of ink. The auilior >iat> (1 that the ink he pro- 
r his own us- wa-^ (V»mposed (;f twi-hi- ouuci'S of pfall, i^fu'.ht buncos of 

of indi>ro. ei;;hl (auicis ot' coppi-ras a lew <-h)Vf.-i. anil four oi hiX 
>f ^'um ambic, ibr a ^'alli;n of ink. It wa.- sli-iwi: that hnnursinjr iron 
lirm;?s in Uns« inks destr.yed their iiurabiliiy, a-^ much as similar 
it destroyed ordinary inks. Ilf tli.ri-lbre rf-unun ndi d that all leiral 
■ d'M^iuni'iit-* .shouM he writt'-n witjj (luill ^v^n.s, as tiie contact of steel 
ly di;sirt»ys more or les-j tlie durahility of i-vcry itik. Tin- author con- 
lis paiKT with a tew nmarks on copyiiy^ iuksand indeUble ink8,show^ 
a good copying ink had ycl lo be tytught fur, wsiOL \\mi\.'vsAOC^^*\a^*^ 
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which -vvill rrsist Iho prnci1inp:s and ^va.shiugs of the chemiat and the 
noed noviT Ije luoked Ibr. — London Ariiza)u 



OLKANLN<J AXI) IIKXOVATIXG COTTON WASTE. 

Cotton \vaslr\ or the tanpjlcd and spoiled products of the cotton maan&cton^ 
ia cxtoiisivoly usud in wipiiip: all kinds of machinery, and is also deposited ia 
con.sidcraijlo qnantilio.s in tlio "boxes' of cars and locomotives, in whii 
Biraati<Mi it sorvus an a sponge fur keei)ing the axle always sufficiently lubfr 
catfd. No olher sul)stiuu'e ba.s Ix'on Ibuud so desirable as cotton waste fii 
this purposL*, and the ])ri(.'e of the article lluctuates slightly with the increaang 
demand ,'ukI variable supply ; but for tho last few years has been about 9 » 
9^ cents per ]){)und by the ton. 

Several elforts have been made to renovate and cleanse tho old and satiff- 
ated waste, but until lately without success. The article has refused to 
assume a state lit for further ser^'ico on machinery, and the expense of JW- 
paring it fur tlie paper manufacture has exceeded its final value. The Erie 
Ilsiil-ruad consumes hi this manner ninety tons per annum, but a metliod ha 
lately been invonti?d by Mr. (.-liarles 1). Cooper, a car-inspector in the emploj 
of tliat (.\)mpany, which promises to revohitionize the wasting buainesB 
entirely. Mr. 0. has erected a small establishment where this refuse materiil 
may Ijo completely regenerated at an expense of only about 1-i- cents per 
pound. There are two species of foul waste — one, that which has been used 
for wiping machinery until its pores arc pretty well filled with bad oil, iixa 
filings, chips and dust; the ot hi t, waste which lias been kept saturated in 
oil in an axle-box until the oleaginous tiuid has Ijeconie "gimimy," or hard 
and sticky. The first cla«s makes only clean waste, alter going through the 
necessary manipulations, but the Ijox-waste makes oil and soap as well as 
waste, so that what was originally a nuisance beecanes, like a dead horse in 
the hands of the Parisian dealers, a very consideraljle source of revenue. Box 
waste is first sul)jected to a gi-eat compression in a hydraulic press, and the 
drippings are, or may be, clarified into clear and transparent oil. The dry 
mass is next treat e<l with a suitable alkaline solution, and a kind of soap is 
produced, wliieh is, however, ])riiieipally consumed at a later stage in washing 
the fibrous material. Steam is liberafiy employed in warming, and tho maas 
is finally ruised by machinery, dried, and "picked" or beaten into a condition 
actually superior for some purposes to tho now material fi'csh from the milL 

ON TFLT MA^yCFACTUIiE AND PROPKUTIKS OF GLYCERINE. 

Mr. George "Wilson, in a communication to the Royal Society, states that in 
the course of a long series of experiments condueled on a large scale, he has 
olxservcd that the so-callbd neutral fatty bodies may bf resolved, without 
danger ol' injurious decomposrition, into glycerine and the fatty acids, provided 
that tho still be mauitained at'.i uniformly high temperature, and that a con- 
tinuous cuiTcnt of steam bo admitted into it. The temperature required fiff 
spUtiing iho Ms into tlicir proximate elements varvca \i\lkW\c Tvo.\.\aQ qC thfl 
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body itself but all hitherto tried may bo resolved into glycerine and fatty 
adds at a temperature of 560° Fahrenheit, many at much below that temper- 
ature. In the case of palm oil, cocoa-nut oil. fish oil, animal tallow, Japan 
yegetable wax, and several others, they have yielded satisfactory result^, the 
&tt7 acid and glycerine distiUing over together, but no longer in combuiation, 
and separating in the receiving vessel. Mr. "Wilson enumerates the properties 
of glycerine as follows: — ^It has a taste like sugar ; is applicable to the cure of 
boms, rheumatism, and ear-diseases ; it is a substitute for cod-liver oil, and 
also for spirits of wine ; also Ibr tlie preservation of llosh ; and can be applied 
to photography, and preserving animals in their natural colors. 

In regard to the appUcation of glycerine to medicine, MM. Cap and Garot 
have recently published some interesting statements. CJlyccrine may be used 
in prejjaration of phannaceutioal prej^arations to great advantage, in the place 
of every variety of oils or fatty bodies, whose use presents many inconve- 
nlencos in external application. Thus oil does not dL«solve, except perhaps in 
▼eiy small proportions, the metallic salts, or those with a metalloid base. It 
combines or decomposes in contact with the alkalies or more powerful acids. 
When we endeavor to make it act on lr(\«?h plants, it removes very little but 
chlorophyl and some aromatic principles, but nothing is less certain than its 
action on the active principles. The vegetable juices?, extracts, gums, sugar 
and tannin are insoluble in it. Moreover, all fatty bodies present disad\'an- 
tages in surgical practice. Their application soils apparatus, and renders 
wounds more difficult to cleanse. Oils, pomades are liable to become rancid 
and injured by simple contact with the air. IBut glycerine presents none of 
these inconveniencies. Its solvent power with respect to the metalloids, the 
salts, and neutral organic bodies, equals, if not suq)asses, that of water or 
aleoliol. In prescriptions it will unite with cither aqueous or alcoholic liquids. 
It is not likely to become rancid or s]X)iled. Finally, in surgical practice it 
has this valuable quality, that an v wound may be cleansed, or bathed with 
either tepid or cold water ; all topical applications of which glycerine forms 
tlie vehicle, being so very soluble. 

Gum Arabic is very soluble in gl}x^orine. One part of glycerine and three 
parts of powdered gum form a thick mixture which spread on cloth or paper, 
adheres well and possesses a suppleness which remains unchanged by con- 
tact >vith the air. Five parts of glycerine and one of powdered gum tbrm a 
transparent mucilage of a good consistence. 13y varying the proportions of 
this mixture gum plasters may be prepared which retain their suppleness, and 
into the composition of which various medicinal extracts may be introduced. 
For instance, a little glycerine added to the gummy mixture used for the 
preparation of court-plaster renders the latter Jlexible and prevents it from 
cracking. Collodion, which of late has come into extensive use, has ono 
great inconvenience, that of drying too rapidly, and contracting the tissues on 
which it is applied, and cracking. In a word, it is wanting hi flexibility and 
elasticity. (Jlycerine dissolves in collodion to a suliicient extent to overcome 
the difficulty. 100 parts of collodion and 2 of glycerine give a periect prepa- 
ration for surgical uses. 

The following are the conclusions given Toapoc^SGLDg \)!Ei<b ^n^\^ «j;:duk!!s&. 
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glyccrino : — iKt. Tts Bolvcnt action approaohes that of dilute alcohol men 
nearly tlian Uiat of distilled water. 2d. In general those bodies aie most 
Bolublo in glycerine which arc nioKt soluble in alcohoL 3d. In inost casei 
the solvent ix)wcr of alc^ohol is superior to that of glycerine; in MHoe 
othera their i)ower is nearly q(.[\\ix\, and in the case of strj'chnia, it possesses i 
great<.T solvenl ac^tion. It must also ])o remembered that glycerine adds to 
any compound of which it forms a part, nothing but innocent, if not softening 
and sedative properties, when-as alcohol has very active properties, which, in 
cerUiiu cases, would be very injurious. 

COAL-TAR AND ITS PRODUCTS. 

At a rea'nt meeting of the London Societ}- of Arts, Mr. Grace Calvert- gaY8 
the following somewhat detailed account of the substance known as coal-tar, 
and the many and curious products which science, wiihin the la.st few yean^ 
has extracted from it: — Coal-tai", as is well known, is the product left in gas- 
works in the conden.sers, being formed with the gas from coal and afterward 
deposited from the gas u]jon cooling. This suhst^mce was generally sold to 
the tar distillei-s, who obtained from it a volatili? lluid called coal naphtha^ i 
light oil, comjiosed piincipally of c^irbonic ticid and a heavy oil of tar, a solid 
substance, called pitch, being also left in the retort. Coal-tar has of late yean 
been used in paving. When this sul)Stance, together with tar and asphalte^ 
is heated, and poured while in a licpiid state upon gravel, between the into- 
stices of the paving stones, the whole is bound together so durably, as not to 
re<iuire rei)aving for several years. There L", however, this important sanitary 
advantiige connected with this };lan. namely, that no impure matter nor stag- 
nant water can percolate through this imi)er\ioua pavement and collect be- 
neatli, giving forth noxious oflluvin, to the injury of the health of the inbalh 
itants. This pitch, wh(?n submitted to distillation in retorts, yields a poroui 
but at the same time a dense coke, ami the oils distilled in the operation can 
be employed to advantage for lubricating machinery. Coal-tar has also been 
applied, when mixed with gutta-percha or India-nibber, to insulate telegraph 
wires, and prevent metals from being acted upon by the atmosphere. One 
of the first products which comes over iu the distillation of tar is a mixture 
of veiy volatile hydro-carbons, which has received the name of ciTide naphtha^ 
and this, when again distilU'd, is sold under the name of naphtha. "When it 
is intended to apply this product to more particular pui-poses, it is purified by 
mixing it with 10 per cent, of its bulk of concentrated sulphuric acid; and 
when the mixture is cold, about 5 per cent, of peroxyd of manganese is added, 
and the upper portion submitted to distillation. The rectified naphtha found 
in the rex'civer has a specific gravity of 0-H5. This subst^mce Ls used to dis- 
solve caoutchouc. Rectified naphtha is also used for mixing with wood 
naphtha, to render the latter more capal)le of dissolving reshis for the produe- 
tion of cheap vaniishes. This rectified naphtha, submitted to a series of 
further purifications, has received from the eminent French cheuust, named 
Pelouze, the name of "benzoin'' or ''benzole," which has the property of rO" 
H)vmg with great facility apota o? grcaa©, "wosl, \ax, «a^ \^saai^ &Qm fabriflfl 



GHEHICAL SCIENCE. 239 

and wearing apparel, without injuring the fabric, its color, or leaving any 
permanent smell or mark, as is the case with turpentine. The numerous 
uses to which this valuable product can be applied in manufactures renders 
it of extensive emplovmcnt in place of alcohol and otiicr fluids which are, 
generally speaking, too expensive for common commercial purposes. 
- As an instance, Mr. Calvert cited that in Yorkshire there was a large quan- 
tity of wool dyed before it was spun, principally for car])ct manufactures. It 
was then necessary to oil this dyed slubbing-wool, as it is called ; and up to 
the present time no means had been discovered of removing the oil without 
injuring the color ; and thus this oil remaining in the fabric materially injured 
tlic brilliancy of the color, as well as rendered the carpets thus manufactured 
liable to become sooner faded or dirty. Now, by the employment of benzoic, 
which has not the property of dissolving colors, the oil can be removed from 
such fabrics, and the full brilliancy of the colors fixed on this slubbing-wool 
can be restored. He also states that this benzole can be employed with ad- 
vantage in photography, in removing the . grease from daguerreotype plates. 
When this benzoic is treated with strong nitric acid, it gives rise to a sub- 
stance called nitro-bonzole, wiiieli is every day becoming more and more used 
as a substitute for essence of bitter almonds, used in pcrfumcrj'. It is thus 
interesting to obscr\'e that, by the triumphs of chemistr}', a delicious perfiune 
has been produced from the noxious smelling refuse of coal. The next pro- 
ducts ho mentions which are distilled from coal-tar, are those denominated 
light oils of tar, which remain on the surface of w^ater, and are appUed, to- 
gether with the heavy oils, to the preservation of wood from rotting. The 
introduction of the fluid into wood is efiected by placing the wood in close 
iron tanks, exhausting the air, and then forcdng the oil into the whole sub- 
stanco of the wood, under a pressure of from 100 to 150 lbs. to the square 
inch. There exists in these light oils of tar a highly iuteresthig product, 
called tar kreasote, or carbolic acid, which possesses extraordinary antiseptic 
properties : such, for example, as prevent the putrefaction of animal substances. 
Mr. Calvert has applied it with success in preserving bodies for dissection, 
and also in keeping the skins of animals intended to bo stuffed. Owing to 
its peculiar chemical composition, ho has also employed it successfully in the 
preparation of a valuable dye-stuff, called carboazotic acid, which gives mag- 
niflcent straw-colored yellows on silk and woolen fabrics. The carboazotio 
add, prepared from the above-mentioned substance, can bo obtained very 
pure, and at a cheap rate, thus enabUng tlie dyer to obtain beautiful yoUows 
and greens, which are not Uable to £ido by exposure to the au>, as is the case 
with most of those colors when obtained fix)m vegetable dyes. The advan- 
tage of the acid so prepared is, that it is entirely free from oily or tarry sub- 
stances which have the property of imparting a disagreeable odor to the dyed 
&brics. The intense bitter which this acid possesses induced him to have it 
tried as a febrifuge ; and Dr. Bell, of Manchester, has succeeded in curing 
Beveral cases of intermittent fever by its aid. Mr. Calvert has lately applied 
carbolic acid in a maunor that oflers advantages to dyers and calico-printers. 
It is well known tliat extracts made from tanning matters can not bo kept for 
any length of time without undergoing deterioration, In. coi\a5iQ^<3w» q^ 'Coa 
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uiuiiing mnltFr wbioh ttiey cymtiJn bocomiD^ decDiupMlsd 
lijr K procewi of fiMnu-'ntacIuo, into sugur and tC^lii; add ; vUbA hM, ba 
esceHaiaed, not only has no dyeiog propcrtJM, liui, on th« onAnrf, IbatV 
iiynrioua, from having a lencieticy to remove tliG mordantB which an opphr 
lo flx tbe ralorE on tbo cloth. It ie ilUd known tliat gMiv acid pcoMMef 
tBDning propcrtiea. By nddlng a unall qouillly ri carbolic add M M 
bads of tanning mBttcr, they can iii fiitarc be kppt and cmfdojed hf IfaB t 
as a (ubstitute for the aubsUjico ttora which tboy are ohtnlnoi), hf viVbIt < 
be gwncKl tho double adranUge of Baring labor and obtiuiiiug a batUr d 
ftom the taDDuig matttrs, Jltt oe whldi jiAWUs off ill tin A 

iMiOD of tar ia called heavy ofl 
product, IJiBt discovered by D 
"kTonol," or "nidlino," which |iu. 
kg-powder and other sgcotg, a miy 
Oalvert to observe tliat Ihia laat-tumL 
and indlgotic acids, being produced 
ttue great dmilruity and cbcmiwl o 
ductB of these two subatancefl, and uiui. 
able that these products will hit employ) 
fat indigo and maildor. Laurent lius Buccocded 
ftom tinphthaliue, which have a gfeiit anaJogy li 
Uaddor. A Bi)i>8tan«!, lor instiknce, callod chloronapblhiiliu aud, liaa 
lame compoaittoc ea the coloring matter of madder, and woidd bo 
the hydrogen goa was subntitule'd lor the chlorine which the add 
Hence the ehlornnapbUudio acid hai tho property of giving, with 
tDJMt nrpeiior red color. When tho calorinjc prindple of madder is 
with nitrie acid, a substance cnlled aliuoHc acid ia obiajncd, which ia idi 
with a BubstaDoe oJra obtiuned from naphi.haljnc, culled napbtlmGe 
H«{)htbaline is a solid while snbslaoee, which disUlla in lai^ qtuB 
daring the distillation of tar. It is an intoresting fitct. that ir coals are dll 
•t a low lontpersture, the products obtakied differ from Ihoao whidt an 
dncod when coals are distilled at a higli temperature, aa is the usnal n 
in tbe manit&cturoof gaa. Without entering into all the details on tbil] 
lie menOoned one of the most slrikini! dilTerenecs of rosnlts, namely, th 
|dace of the nnphtliohita, a valouble lubricating agent, cnlled pnnSn«^ k 
■abetaoce, mid a hirge quantity of carbin^tted hydroRens are also diM 
which, being IVee ftnm smell, are valuable Ibr commsrcial purposca. and 
received tbe general name of porsffine oil, or, as Or. Lyon Plsyllur 



Elugulor Ofl 
of Londoii. iiud uallcd b}* 
property of arlvlng, wilh Ma 
blae color. Thia fluA ltd 
abatonce, us wdl aa catrixM 
ta indigo BH Ihiiu ccoUCar. (« 

Imtobcliev. 
a witbin a fi;" ; 
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b) his report of theQrcat Kxbibilionor 13&1, it is "Ikjolllodcoalftaa'' 
paraCDne oil, when mixed with othi? oils, ia now ertenaively naed in oi 
mills both In Engtand and the United Stales. Solid paraSliie ia aln obi 
In the distillalion of peat, and ia emplDj'cd fur maoufUctariDg oai 
"•ting added to it about SO pev cent of wax. These candlee tie l_ 
« ttielr transpaieney and the purenem of their flame. 
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OILS FOR LITBRICATION. 

The procurement of a suitable oil or substaco for the lubrication of mechan- 
ism, is a subject of great importance. All pieces of machinery, the works of 
man, are nothing less than inanimate bodies, imitations of the works of tho 
Creator, as displayed in the animate creation ; and as is proved by practical 
experience, the nearer the imitation of tho one to tho other, the nearer perfec- 
tion is arrived at Nature suppUes all animals with a lubricating medium 
between the solid parts of the joints, as well as the internal passages of tho 
body, to facilitate the motion of solids and fluids, and the outer covering of 
animals is furnished with the same oily substance in quantity and quality 
according to the density of the element in which they move, and tho velocity 
they maintain. Marine animals are striking instances of this. Every ammate 
being possesses the fullest facility of motion with the least muscular exertion, 
thus all mechanism designed for motion must bo governed by the same laws, 
and its economy can only bo maintained on the same principles of giving 
fijcility to motion, which can only be done by the purity and chemical proper- 
ties contained in the oil or substance employed for lubrication. This theory 
la most beautifully developed in tliat class of mechanism connected with our 
cotton manufacture. The competition to which this business has been sub- 
ject has brought such an amount of science to bear upon its economy as is 
not to be met with in any other class. Science has brought every portion of 
the mechanism of the cotton-mill under the strict laws of motion and force, 
and the most scrutinizing tests are employed for ascertaining the facilitating 
or the retarding influence any new oil may ofler previous to its application. 
By this course of study such an immense amount of motion is obtained fix)m a 
gfiven power, and with a wearing of the paits so immeasurably small, that it 
can only be equaled by motion in the natural body. The power or force 
necessary to give to the spindlo a revolution of three thousand per minute is 
80 infinitely small that it can scarcely be calculated. "With the vast number 
of separate bodies in motion, somo of them moving with great rapidity, the 
freedom from accidents, and the security to life and property in those estab- 
lishments, is surprishig. Cotton manufacturers consume the largest propor- 
tion of the sperm oil imported, for which they pay a high price — a matter, 
however, of secondary importance, when the increase of power thereby pro- 
duced is taken into consideration. This is the only class of meclianism upon 
which artiflcial power has been properly developed, with the exception, per- 
haps, of private carriages, where the power of the horse has been greatly 
economized by the use of patent axles, giving stability and facility of motion, 
and preventing the destructive influence of oscillation ; thus lighter carriages 
and cattle are employed, and the speed has been increased, with greater 
security and at less cost. It is now considered economical to purchase the 
most expensive oils for the axles even of towai-carts. Railway and marine 
machinery suffer greatly from friction, and its inseparable companion, oscilla- 
tion. The laws that govern motion in the manufactory are preevaaV^ ^2ckSS6 
which ought to govern motion on the rail, "but tVieaa X.'wo ^Kfi^ \nL\Kt^ 

11 
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manage their iiiti liiukni dd pre^iseiy oppasite principlas; benoc tba MH^^' 
of tho one and iIil^ txponsive obotacter of tbe other. The diffixmce tffgiri 
lo be that the tiiAory '\3 worked wilh a riev lo uidividual profit, tine otiur 
for that of a conipnny. The ear of me is ever keenl? open to the dlManaitt 
ofscieDce, the oilier is ever closed, eioept it happens to flow tliroogh mnia 
&yored clisuDels. A new era appears, howerer, lo be ilawniog apou RUlwlf 
machmery, ee t^'i-pral of itif English leading milwa]' coinpiuiiee hare uxtfUi 
the ofibr of acme of tlicir engiDe-drirerB lo work b; coDlmct. If tlii*|te 
should bo liberally carried out by the compiuiiee, it will be the Srst >trp m- 
liani the devclupaieiit of locomodre steiuD-ponrer. The peraontil intecntaBd 
responsibility u-ill ultiinnlely work B* great changes on the roil as tli« maB» 
&cturer has aci.'omplL'<hGd in his' mill, and viil lead to Uie same j«iiMi|il» 
being earried but in bilh I'la.iiee ormecbunis a. When that n accuBi[A 
it ia impossible lo nay at what speed it ma} not be perieotly sila » 
and how much the cost may be reduced. Tj le same remarks 
lo marioe mad line ry, and if the subelanoee onpJoyed m lubricMiiig n 
by the laige steam-ship eompanlce were testeJ. it woold be (bund d 
meet with sabeinnoes oflering greoter reslatan™, snil, In other resppcla, m/OK 
chemically utifiitod for the purposes to which tboy are applied. The poritf 
ofthe oil supplioii to the marine engine B of vetj- preat importance. Th» 
large bearing RurfiKea i^xposed to (Hetion, and the nature of the melallie 
alloys oS which they are rompoaed (cupper, zina and tin) render them BUBCtf 
tible of electrical inOueDce, and tliat inHueDoe once exerted, is alwa,js bat!* 
to a repetition, producing heal, expansion, and aii the conKqueuces ra: 
therefrom. If this enhject were better understood by the companioa, oi 
personal interest brought to bear upon the development of maiiDe power, il 
would load to roucli gTiulcr economy id its working, and add much tc 
of the ship. A better knowledge of the sncnca of lubrieation mi|iAt aleo lad 
to the idea of Inbricnting the shipt themselves, aflsr the manner of ma 
animals. If that could be oeoomplished. the velocity at shipB might be a 
Increased. It is quite certain, from the groat necessity of ecooomizirtg ■(< 
pon-er, that companies and individuiUs employing it must, aooner or lawr, 
bettor lubricating materials ; tlieir own inleroata will force it upon tbem. 
the great question is, where uro they to be had. It does not ^ipoar poM 
to obtain a. greater supply of spenii ml, or oils or soeds of a bettor qoal 
than at present. Foreigners, as a body, have an objection to adopt aoy It 
new, unless, indeed, when they run no riidt bj drang so ; thcrelbre, ao ka( 
as a favorable market u lound for their produce, we abail hu 
mant, and it must rest with the home cultivator. — Journal of Bie SiMf^ 
Aria. 

IMPEOVEMZNTS IN SCATS AND OILS. 

Vm ofLinaeed OA-eaia in Oa Mam^faetare of Six^. — Pslonie state 

I oil-cakea may be advantageooaly used in the maon&ctnre of an toi 

"^tf. All that is necessary is to mix them with an f'^^Jfiw ■ 

[U.iutity propated laust bo small, as tlio abumenoid matter an 
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fat ihm begma to d B Co m poee in about a fortnight, parodndng a disagreeable 
odor. 

On the PreparaHon of OH from Seeda^ Kvia^ etc. — ^Pelouze statea that any 
edible oQ wHi have a different composition and taste, according to the length 
of time that has elapsed before the seed from which it has been extracted 
waa Bobmitted to pressore. The best oils for the table are those which hayo 
been extracted immediatelj after the cruRhing of the seed. 

Jitw OiL — ^At a recent meeting of the Liverpool Chemists* Association, says 
the London Lancet, sample of shark Uver oil was presented, and possesses 
some peculiar interest Ilithcrto sperm oil possessed the lowest spedfio 
gravity, .875, and was the lightest oil known ; but shark oil is found to haTO 
s apecific gravity of only .866. It came from Marseilles, and was stated to 
be procured from sharks caught on the coast of Africa. 

lUh Bhtbber Soap, — R. Johnston, of Aberdeen, North Britain, has taken 
out a patent for manufacturing soap as follows: — He lirst boils fish or blubber 
fer Bome hours, then lets the contents in the boiler settle, and takes all bat 
tiie deposit at the bottom, which is thrown out and composted to malce 
manure. lie then strains the liquor tlirough a coarse bag, which is put into 
m pfcas, and all tlie loose matter pressed out That wliich is left in the bag 
ia put into the soap kettle, with one fourth its weight of tallow, and boiled 
with caustic, soda, or potash for seven hours. The soap thus made is stated 
to be without smell, and of good quality. 

Purifying Whale Oil. — Peter Arkell, of Stockwcll, England, has taken out 
• patent hr purifying whale oil as follows : — He puts common whale oil in an 
taeo still, with one ounce of sal ammoniac and a pint of turpentine to each 
gallon, and applies heat to the stilL The still is stirred by a rod passing 
tight into it during the period distillation is going on. The oil that is distilled 
over is stated to be peculiar in its character, and of a superior quality. A 
qnantity of blade pitch is left behind in the stilL 

Jftqiroved Soap. — W. A. Armand, of London, has secured a patent for the 
Allowing method of making a soap called " saiKtnitolinc," and which is stated 
to be of a superior quality. He places in a copper 88 gallons of soft water, 
mod mixes with it 112 lbs. of cr}'stal soda, or 79 lbs. of salts of soda, and, 
•Aer two or three hours have ela])scd, agitates it, and adds 112 lbs. of com- 
aam aoap. Ho then heats the whole to 40^ or 45 ^ Centrigrade, and adds 17 
Ac of peari-ash, and 17 lbs. of quick lime. AVhen ebullition has commenced 
k the copper, he slowly agitates the heated mass, and pours into it abont 6 
gallonfl of mucilage of linseed or marsh-mullow seed, after wliich he adds 71- 
&». of borax, or alxmt 21 lbs. of calcined aliun. When the whole ia well 
Biixed in the copper, and tlie liquid presents the appearance of being perfectly 
homogeneous, he leaves it to boil on u slow fire for three quarters of an hour. 
The Arc ia then extinguished, the copper covered over, and the temperature 
allowed to fidl to 55<> or 60^. Ue then pours the liquid into barrels, where 
k becomes solidified in about 24 hours (supposing that hard soap has been 
, ; if otherwise, it remains in a'gelatinous state). 

Sieaehmg Oik, /SSsn'M, etc. — ^An improvement has been patented hi Eod^gasKsA^ 
oilfl^ iktfl, and realms wlien in a heated idtato, \x> Ya ^Cksv 
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Mntriftigal forc^ through Cne -wire ^uxe into an indoBed ohaoiber' 
chlorine. The apparatus is like a Deiitrifb^ sugar pin, sarroimded vkk 
lead chamljer (nnlninin;; Iho blesching gas. A elide is croploj-ed t 
off comtnunicaiiou |whcn requited) between llie revolving pan andliwl 
fug duunber. 

Xew PrFpariition nf Wool Oil — The following ia B claim of a paCcatn 
granted to Thomiia Bnmwa, Esq., of Dedham, Uase., for a new 
of oil for wool jind ollipr purposes: — I claim, for the ireatinfait sud inriNutg 
of wool, during- or prpvious to its manufiurtiara into yam or clolb. tbe appllM- 
Hon thereto, of muciUijcP, possessiiig an attraction for water, such beiop S»al 
In sea-mosses and nllied vegetable productions, or in various seeds, sidk m 
flai-aecd, it being u^d oitlier dlone or in iDizture with bd oil, or Bom» o)b* 
material. I use any of Ihe calB, adapted to oiling wool, in mixtora iriit 
mucilage, altliaugli Hnno mixture, hy rest, for a longer or a sliortvr (io^ inD 
become scparalod into oil, wliich floats, and mudls^ which subsidss; M 
prefer the prepared oleic acid or oinn mixture, as it often remains todfMB 
severs! days. I, however, lay no cl^m to the appUc&tion a^<Ml^'> 
described. 

Action of some Animr^ Ftaids on Fale.—U ia knoivn that M. Eemarfi 
attributes to the i)anc;rena the property of eniuhiionatLng fattj- puli?tancea. IL 
Bloudlot, Professor in tlio School of M(>dicine at Nancy, find.1 that thij fnp- 
erty does not belong exclusively to the pancreas, but that the chyme poi- 
issses it to an equal degree. M. Longet now unuounoes that the seminil 
fluid possesses this property in a much higher degree, and that tinder s 
pcraturo of 35" to 40" Centigrade, during H to 16 hours, Cit is decotnpnid 
into Eitty acids and glycerine. Before subjection to hc»l, the 
on alkaline rent'tion, and bUet this treatment it ia add. — Siltiman's 

Arttdltralionn in Oils. — The detection of oils obtidned from the 
vegetables, such as coisn, rs.pe, camelina, mustard, when mixed with 
oils, bos hitherto been a matter of some difficulty. The following tc«l is jm- 
posed by Miahlc: 2Ii In 35 grams of tho oil m q;UG«ti 
ponwlaiD capsule, with two gram's of pure cnustic potash (prepared iritli 
nlcohol), dissolved in 20 grammes of distilled water. After boOiiig lor afe* 
minutes, it is thrown upon a filter previously moistened, and the aUntf— 
liquor flowing fr(nn it is tested with paper impregnated with aoetale oC tnd 
or nitrate of silver. A black Btaio, showing the prescnat of sulpbor, indi- 
cates that one of the aliove oils has been added. A still more dnlicate mMhoi 
is to boil the mixture in a idivor capsule, which will be blaelceiiod if om rf 
the above oils be present even to the proportion of 1 per cent. — AHina. 

Pvrificaiiim of fiatd Oik. — The colorle?a olive oil which is used by wiKt- 

makers is ciceedingiy dmr, and yet the simple process of its [iiiiifliitiil 

appears to be so simple that any watchmaker moy preiMTe it himselE If eo» 

in olive oil bo mixed with on equal quantity of vcty strong spirits of «" 

gr. 0'853) and allowed to stand for about 14 or IS days, durii^ «l 

) ft must bo rL'peatedly shaken ; already, iu t]ie course of a few da;>s 

uow color of the oil begins to disappear, asxA than gradually bdes, onA 
if tbe period tnontiooed, tba q\1 becomes ooli 
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be exposed to the direct action of the son, this change takes place much 
more rapidly. The under layer of oil is separated from the spirit, which floats 
upon it, and is preserved in wcli-cloaed bottles (stoppered, or with plugs of 
wood or gutta-percha) ; the spirit mny also be prepared for another operation, 
or if largo quantities be employed, it may bo distilled after each operation. 
Tbe removal of color is not the only advantage which is gained by treating 
ofiye oil with alcohol, for a considerable quantity of the margarine which it 
contains is also dissolved out, and hence oil so treated will not Bolidiiy so 
readily as the raw oiL The process just described, and which is undoubtedly 
better than treatment, first with sugar of lead, then with sulphuric acid, wash- 
ing with boiling water, and drj-ing with chloride of calcium, or any other of 
the processes in common use is applicable, more or less, to all other oils, even 
lo coarse fish oils. It may be of importance to painters in oil, who are anxious 
not to injure the delicate tints of ultramarine, rose, scarlet, and other delicate 
■hades of red, and in fact of all pure tona<i, to know, that linseed oil, oven the 
darkest and muddiest, may be so far bleached as to become bright and dear, 
ftnd have only a slight yellow tinge ; a good deal of oU is now purified iu 
this manner in Great Britain. — Pohjiechnisches Journal. 

On ihe eniploynient of Sea-weed in Oie manu/aciure of Soap. — Mr. Claussen, 
of flax-cotton notoriety, iu a paper before the British Association, stated the 
following fiicts relative to the employment of marine plants in the manufacture 
of soap: 

" When I was experimenting on several plants for tlie purpose of discover- 
hig fibers for paper pulp, I accidentally treated some common sea-weeds with 
alkalies, and found they were entirely dissolved, and formed a soapy com- 
pound which could be employed in the manufacture of soap. The making of 
aoaps directly from sea-weeds must be more advantageous than burning them 
for the purpose of making kelp, because the fucusoid and glutinous matter 
they contain are saved and converted into soap. Tlie Brazilians use a mal- 
Taooous plant (Sida) for washing instead of soap, and the Chinese use flour of 
beans in the scouring of their silks ; and I have found that not alone sea- 
weed, but also many other glutinous plants, and gluten, may bo used in the 
masufiicturo of soap with advantage." 

MEinOD OF EAPIDLY BLEACHIXG WAX, AND PURIFYING TAIr 

LOW, OILS, ETC. 

Wax, properly speaking, consists of pure wax and a coloring matter. 
There arc several kinds of wax, distinguished commercially by the relative 
amount of coloring matter which they contain. Formerly it was supposed 
tiial wax could only be bleached by the action of sunlight To effect this 
object the operations wero commenced early in tho spring, and continued for 
Sot 4 months. Tho wax rwpiircd to be made into ribbons of great tenacity, 
or feathered as zinc is, by being i)Oured into water. This must be repeated 
Mfteral times during its exposure to the sunshine. The whole process requires 
ft heavy outlay of capital, and the results are moreover uncertain and variable 
to the weather. In order to diminiaU tho aixtf^MxA. qI cw^^^i^^XAS^ 
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reqdred to ba snnk i n this brnnt^h or trtulc, and above all to ihortoi tB^V 
raquired to bleach IVn' wiix, M. CBSHgraod, or Frooce, «onie jear» tinee^'b' 
vented a process whli li hm^ tit-eu moat siiccessfiii, hat hsa only r«*nlJj' com 
before the public. 

ThiB process coDSisls iu melting ttio irix b^ means oT steam cmtil it beooMft 
very liquid, and tbcb pnsin^; it nloog will) tbo aLeam [hrcniBh a kind of «t> 
pentine worm, by whifti 3 Iiirga flurfiice beoomea eipoecd to the nctiui of tlA 
ateam. After traTer^in^ the wonn, it is recervcd iu a pan Willi a doubh btA* 
torn, heated by atsaih, nliero water la added in ortjor lo wadi it ; from tliii il 
is elevated by a pump, kcjit hoi by ateajn, into anothot pan similarly beMwl, 
Bad where it Isilso Ircnted with water, and ia again fsased throu^b ihe RT- 
pentine. Thia operation is repealed twice, thrice, or four tiniea, 
thequaUtj-offhewa:!. During the paeaage with the atenni throngh the 
it becomes denser, by nlisorliing, it is Baid, and deposite in the upper put. B 
is allowed to repose fur ulxiut 4 or 5 minutes aft^r esdi pasia^ro, and Af 
tho last one, abont 1 or 2 tjours, according to quantity, ia order to kllowef' 
any impurities tb subside. Tlie w>x is thra granolated in the ordiaair iHf 
by mciuis of cold water, ia allowed to dry duriiw 3 or 4 dnyi and the ac- 
tion of light and ajr doea tho rest, for whicli one person ia STifficicct. Tbe 
whole of the opcraliona do cot require more than a few daya, ire puifeiJ^ 
certain, and attended with no danger. Independent of the adTantagv irtiick' 
sucti an appuratus bna for bleacliiu)^ wax, it has also that of enabling its cgual- 
ities, according to relative whitcncsa, to be distingiuishcd. Fw this puipcee 
it in only neccKsary to present the wnx ic maasea to the end of tbe woim, and 
in a second or two the vapor determines tho relative color it will yield. T*ii 
process is alio npplicnblc to the piirifloation of tallows and oils ; eren Brii-<4 
when pasged through tho apparatus and washed as described, ia compMt^ 
deprived of its disagreeable smell ; and if it bo set aside in a place where tt> 
temperatore only roaches from 50' to GS" Fabrcnlieit, a &e^ deposit wffl 
form, and the oil become perfectly clarified and nearly colorless. 

Tliis process is wortliy tbe attention of soap-boilers, aa it ia mwA uM 
elTeetivo tliau the present melhod of purifying oils, eepccially wbere BolphtBit 
acid is used. Tlie only moiiihc.ition required for Ihe puriHcation of <nl wodd 
be to divide the oil as mucli as possible by means of a diaphragm ct coppo; 
pierced witli holes in llic lirat steam-vcHsel, and thug erpose the largert p» 
aible surface to the action of the steam in flowing through the pjerced itt- 
pbragm into (ho worm. — ZhiI'lin Journal, Industrial Pro^rea. 

DISTILLATION" OP COAL IN BYDBOGE:^ GAS. 

It is well known to chemists and others who have experimented in llwM 

Btnictive dislillalion of coal, lliat at diflercnt degrees of temperature pcodaclt 

of very different character are produced— gaaeous, liquid, and solid. HMfM- 

^ products consist of marsh gna, oleflant gaa, carbnratad hydrogen, mI 

onic aeid. The liquids consist of bodies closely analogona to putjuluMt 

the solids are coke and mineral pitch. Tlie iGlntiTO proptHtkoa of Al 

vduda VU7 with the temperoturo Qf the retort; tfaelow 1lMtM> 



CEEMtCiJ, SCONCE. 



247 



» tbo leK gu fmd lUe more liquid produced, ood the higbet tha 
^ Uie luger Ihe volume uf gaa. An iDTenlioD reMoUj' patented 
^ Slcjibea Moredilh of UeadvUle, Pp., has Qir its olijed the ladlitatiou of 
Ihe {VDCeeB of dtetiilsiioa. and this is a«<anipliBhcd b; the ailmiaaicui to the 
HtBftiV ■InHng Oie dinilUug openUioa, of n jot of tieatad hydrogen gM. la 
Uawar llw liquids are distilled ia an atmoapbere uT hydrogen, and thus pre- 
Mned from igneous dnxnnpoaitiou, while (he h jdrogea at the aame time t&kei 
op * poitioa of the sulphur and wumonia coataiued b the coaL 



PUEinCATlON OF GAS. 
A terj great unproTemeDt in the purificalion of gas ia claimed to have 
bMa eSiBcted hj Mr. Statter of Kngland, by the empkijmoDt of hjdrated ckj 
■long wilb tlie Umc usually emplojed Ibr this purpose. HjdraCed cl^j imitea 
with tho DouDoQia of the gas as with a base, and at the some time with ita 
BOlphurcl uf carbon as with an acid, and thus remOTeA both of thoee noxloilt 
fa^mrilin rrom the gaa exposed to ii£ influence, Ita good oCBces are, more- 
OTO, laid not to he Umited lo ib«e, as, in conjuDOiou with the lime, it udM 
in temoriog tart? Tapor and other impurities. The UlumiDating power of tlw 
^» Bfjpeaia, bom a detail of eiperimeols, to be positivetf increased by tbtt 
^b[ puiificatiou 6om 22 to 33) per cent.— Lotuloit Buildrr, So. iSi. 



^^^r OAS FBOM PEAT. 

Thpre baa Ijeen mach diacoauoD in Paris in connection with ths renewal 
oTtba eogftgiitioula of the cit7 with the gaa companies. Attention htd been 
callol to the gns maouiiKlmed ftom peat, which lur sume time baa baco 
mauuliw-turod in Furis. U. Foucoull has been charged with meaauiing llw 
oompamtiTc iUumlnaling powera of oool and pent gas : and the retulc ia In 
Ikirur of Uiai of peat, its power being 342, while that of coal gas it 100, 
Tho mani;&ctiirc of peat gas is aLw more simple than tliat of cooL The pea^ 
ir put into an iron retort heated toalow red-heat, affurdsimmediatelfamisnm 
of jitniuuiRnt gases and vapors which condense into an oleaginous liquid, which 
two pnxUir.'ts Eepuate on cooling. Tbe oil ia collected ia a. qiedal tcboI, 
luvl <Ir' ^-.is ]>a8Mi into a gsfomeler. This carbureted hydrogou is whoQj 
unljifur iUumiostion, it giving a verj smalt Same, nearly like that fhiiti brandy. 
Tlt« oil from tbe peal is a viscxius, blackish litjuid, of a strong odor. It la 
TOhjcet to B new dintillatioD, Bod resolved wholly mlo a permanent gas and 
liplfogiv TiTj richly curburoted. Thia mixtnre is strongly illuminating, gir- 

^tim a Oama dx or ei|^t timGs brighter than the flnit, and of a more lively 

H|M||HtT. Hie two are mixed, and a gas of intermediate charaote*' obtaioad, 

^^^Bii ildaliwred over for conaomption. 

H'QK Vmoanlt baa made bis trials with u photomelric method not yet mad) 
yttBo. Ill unit was Dot a siaglc wni candle, but a rollection ofaeran oMi- 
dlaa. arrangod in an heingoool miinner, witli npiKea of one centimeter- X 
Singh* caudle la Uable to too tauoh vuiaiion, a oom^eiuatiaii G» wluch ia « 
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minations gave for a burner of peat gaa a light eqtdyatont to 2S( CMidlM; 
and the same burner with coal gas, 6^,^ candle& The iUnminAting power of 
the pure oil firom peat, the illuminating material par eoDcelleneej has been found 
at equal pressures 705, the intensity for coal gas being 100 : and with wpd 
volumes their numbers are as 756: 100. — SiUiinan's JaurnaL 



ARTIFICIAL GUITA-PERCHA AND INDIA-BUBBEB. 

The following conmiunication was read before the British Assodation by 
M. Claussen : — 

" In the course of my travels as botanist in South America, I had occaacm 
to examine the different trees which produce the India-rubber, and of wbkh 
the Eancornia speciosa is one. It grows on the high plateaux of Sooth 
America, between the tenth and twentieth degrees of latitude south, at a 
height from three to five thousand feet above the level of the sea. It is of 
liie family of the Sapotaceae, the same to which belongs the tree whidi pro- 
duces gutta-percha. It bears a fruit, in form not unlike a bergamot pear, and 
fhll of a milky juice, which is liquid India-rubber. To be eatable this firoil' 
must bo kept two or three weeks after being gathered, in which time aH the 
India-rubber disappears or is converted into sugar, and is then in taste oae 
of the most delicious fruits known, and regarded by the BraziUans (who caB 
it Mangava) as superior to all other fruits of their country. The change <^ 
India-rubber into sugar led mo to suppose that gutta-percha, India-rubber, 
and similar compounds, contained starch. I have, therefore, tried to mi-y it 
with resinous or oily substancps, in combination with tannin, and have suo- 
ceeded in making compounds which can be mixed in all proportions with 
gutta-percha or India-rubber without altering their characters. By the fore- 
going it will be understood that a great number of compounds of the gutta 
percha and India-rubber class may bo formed by mixing starch, gluten, or 
flour with tannin and resinous or oily substances. By mixing some of these 
compounds with gutta-percha or India-rubber, I can so increase its hardness 
that it will be like horn, and may be used as shields to protect the soldiers 
from the oflfects of the Minie balls, and I have also no doubt that some of 
these compounds, in combination with iron, may be useful in floating batteries 
and many other purposes, such as the covering the electric telegraph wiret^ 
imitation of wood, ship-building, etc." 

I]\IPROYEMENTS IN TILE SIZIISTG OF PAPEE. 

The following is a description of a new process for sizmg paper, invented 
by Dr. J. Macadam, of Glasgow. The plan is more particularly applicable in 
the manufacture of such kinds and qualities of paper as are partially or en- 
tirely " resin sized" and machine made, and it consists in the partial or total 
substitution of aqueous solutions of single sulphates, or of other binary coat- 
pounds, for the double sulphate of potash and alumina, known by the name 
of alum, usually employed accordmg to the present system of manuiacttire. 
The acid best suited for this purpose ia sulpbMdc eicld^ and is employed in 




r tbe neaUall!»tion oT the whole, or a pari or the alkali 
ii ia und. The quantitj' or proportions of oddulous solu- 
o free adds are employed, ia aocuralelj determined bj alkalimetri- 
M ; and such acid solutioua ore added to the paper pulp either he- 
ir after the additloa of the resicoiia oie. Id durying out the inventioti, 
Iks aid of dnglB sulphatca, or other blnnry compounda in the form of aqueoua 
ulutious, Hiul suiteil in qaontit; to Chu alkoU present iii the size, are aeed. i 
P»r«r produced undtr thia ajslein of treatnient ia p^rnlhu-lj well-euited Ibr ' 
priotiiig b; litbognptij or from engraved phitca, as it possessea an abaorbent 'i 
ait&ce of a uaifonu clwmcter. It hna bIbo a, least injurious eOect upon the 1 
mpkrer'a plale^ and ia well-auitod for letler-preas printing, as it is reatUlj'' | 
qtnuepdble of niiilbnn damping, and aObrds a eleoi impresuon. The Eillow 
■I* det4ul of tbe mxteriali used and the plan followed; 
tto [iTeparatioD of tlio reain size, as ordiaorily used, the redaoos mattor 
i through the medium of water by alkaline compouads, carbonate 
1^ or carbooota of potash, for example. Wheo alum la added to gmili 
:t with Ibe paper pulp, demmpoKtiou of the aixe-solution 
lafcn ptauei tbe odd of tbe alum neutralizta the alkali whioh ia present, nod 
tbe nsjo is predpltated iu contact with the Qbroui tiietl«r of the paper pulp. 
Id ailing; with renin the antiseplic influence of aJam ia not i^uired, as m tii» j 
case of ^iug paper by the agency of aninint mattcta ; or if at all noceasary, It 
i* only so nilhin a very limited extent. Tho invention, therefore, eBsentLallj 
ooocisU ID the application Bad una oT the free adds, or single sulphatea, at 
othw binary compounds, by the agency of which the desired neuiraUiatJoo of 
ifae alkali of the size-solution la secnrcd in a more ecooomicaJ maimer, uid 
with auperiof rctuJie sa regards Iho quality of the paper, than wheu the cbeia- 
tod eSbct arises aolety fKim the use of alum ui thit ordinary way. The agents 
named are employed to a greater or lea extent, in acoordance with actual c!r- 
comstanccs, iatnjducing at the same lime more or less alum as may be odvift- 
•Ua When tingle sulphates are used to eOect by their continued actian tba 
oeotralizatian of the alkali of the size-solution, they are applied in aocunte 
fttiBiic proportions. The eixo-solution is constantly prepared from the same 
It of reain, water, and alkaline compounds, so that whether commas 
jiflKbonMe of soda or potash, or soda ash be used, the proportion of alkaQ 
^giTeo measure of the size-solution maybe as constaat within such narrow 
m uiy iluctuDtJons in the per centi^ of alkaline value of such corn- 
Is will admit. The strength of tlio acid aqueous aolutiona is conatanL | 
t, taking sulphuric acid us on example, it is employed as an aqueous solo- ^ 
5^ having a strength of 20" by Twaddell's hydrometer. While this stTBi^gtli 
pnnsBient for regulating and meoauring tbe required quantities, the degree 
Italian La otherwise unimportant. It la advisable, however, to malte this 

Ihe requisite of the dilute acid ia regulated as follows: The size-solution 
tMVW constant, or nearly so, m alkaline strength, and being used in definite 

Etaiit quandty hi each clasa of paper, as sized in any particular ccgine 
qwr-maker'a work^ aocordtng lo the capacity of such eaginn a pro- 
oxporimeiul is made to aecwtaui, \ij moana lA b ft«daal£A. Vo^ <^ 
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vided into equal spaces) such as is usually in the estimadon of fhe Talue of 
alkalies, what number of such graduated spaces filled with add are neoeasaiy 
for the neutralization of a known proportion of the total amount of size^n- 
tion as required for the paper in any particular engine, in acoordanoe with 
the special vnriety of paper being manufactured. The point of sataratioii is 
ascertained by stirring well the size-solution on each successive addition of 
the acidulous solution, and until the size-solution so treated slightly reddens 
litmus paper. The quantity of acid solution being thus determined &x a 
known proportion of the size-solution, it is easy to ascertain by calcnlation tiie 
requisite amount for the whole of the size-solution to be decomposed. But a 
more convenient system for practical purposes is, to have a series of measares 
capable of containing the requisite amounts of the acidulous solution to neo- 
tralizo the alkali present in one, two, three, or other number of gallons of the 
Bize-solution, so that the treatment is then reduced to an exceedingly simple 
form. In the practical manufacture of paper the following order or sequence 
of the applied substances, or treatment, is found to be the best, although t^ 
order may be varied more or less : The paper pulp being introduced in the 
sizing-engine, with the customary quantity of water, the necessary or determined 
quantity of size-solution is added, and at an interval of 20 minutes, more or 
less, and when the neutralization is complete, and the deposition of the resin 
thus economically accomplished, any alum which is to be appUed, is added. 
This substance, for ordinary printing papers, is commonly added in the 
proportion of about two pounds' weight to each hundred weight of the pu^p 
necessary for the manufacture of paper. The proportion varies, however, ac- 
cording to the required hardness of the surface of the paper, this hardening 
effect being the chief result due to the introduction of alum in the improved 
process. In some kiuds of paper, alum may be entirely dispensed with in 
working out this process. This dispensing with alum appUes more particu- 
larly to papers used by hthographers and engravers, for whose work alum is 
known to be prejudicial. After the addition of the materials to the pulp has 
taken place in the hereinbefore described order, the usual coloring matter is 
applied, and at this stage also, any fire-clay, or any other material, with which 
it may be desired to impregnate the paper. — Practical Mechanics^ Journal 

IMPROVEMENTS IN TANNING LEATHEB. 

WaiUes^s Tanning Compound. — The claims of a patent recently issued to 0. 
B. Wattles, of Waddmgton, N. H., is as follows:— 

First, I claim the employment or use of soap combined with salt and lime^ 
for unhairing or depilating the hides. Second, I claim the employment or uae 
of soap combined with the tan liquor for tanning the hides, substantially as 
described. 

The above process consists in the use of the ingredients specified in the 
claim for the purpose of softening the hide, improving its quality, and pre- 
venting the injurious effects which have hitherto resulted from the use of hme 
in unhairing. Mr. Wattles uses the soap, salt and lime in unhairing. and the 
soap and tanning liquors in timning. T\ie gteaX eXMiSLy ot ^ ^qqA tsMMiera has 



CHEUICAL SCIEI7CG. 



251 



fe lo tun oDt the leather witb Utile U1JUI7 lo (he gelatiae, of which il it 
ff composed. Sut thdr elTciru have generallj been ihiitlesB. One of 
d noprovemcntB, in this directinn, wns a pueat gnuited Ibr the use of 
n with Ume and salt. In this proce«a tbe potash robbed 
U gelatine, and Ibnoed sonp. The quality a! tbe lealber 

■ prodoced, tbougli better Chan that which the old mode pennils, is still ds- 
Mr. Wattles claims to have discovered an improTemeDt The appli- 

kk of A special soap bath, while it cleanses out the iime^ eoltcna tbe akin 
u its porea for the reception of tho tanuio liquor, without in anywaj 
f tile gelatine. The comhiDaCion of eoup with the tannin hqoor 
n importnal eOect io mollif; ing the latter, wherebj green hides maj 
Odooed without any danger of beeoming hard. Indeed, tlie soap, by 
&ag undue ocidity and openiog the pores, causes tbe liquor to pene- 
W Mo, and unite quickly and thoroughly with the gelatine ; the reattlt 
K Dm prodocUoQ of a firm, plialilo and superior quality of leather. 

V Unprevtii Procesa, — Tlie following is on extract (rom the spedficatlcni 
ml granted to RoswDll Enos, July, 18S5, for tanning leather. 
6 new Bubstttncos are employed, those which tbo patentee oaea hanng 
flong known to tannera; ho only employs them in a dilTerent mannar 
" rt which hoa been practiced heretofore : — 

le liair is Qtst removed Htjin the hides in any usual manner, and the hktui 
■hly cleansed in either pure watitr or in a soluUon of salt and watec. 
b oT fifty dd«a aie then placed in a liquor compoaed by Bleefung tbrty 
la of Sicily sumac, or one hundred and filly pounds of unground natiTS 
two himdrcd and fifty gallons of water, and adding twenty-ftTS 
to oT sntt thereto. The sides remain in said liquor flvm twelve to Cweo^- 
■iMun — the length of time depending upon the temperature of the said 
it Mid (he oondidon of tbe ndes. About blood heat is the best teinpera> 
tore tta the afi>re8aid liquor. After the sides have remained the afbreeaid 
lun^til of lime in the salted infiuion of sumac, the hquor is strengthened bj 
adding thereto somewhere about two hundred gallons of strong oak or hem- 
fctt liquor, and flfleen pounds of salt, and the sides allowed to remain In 
" med hquor for the apaee of ftom twelve to twentj-foor houia. 
M should then be withdrawn, and placed in about the suae quoallty 

■ itTong cold oak or hemlouk liqnor, containing twenty pounds of salt in 
1, and allowed to remain in it (or dve or six days. They are then with- 

n and placed in the same quantity and quality of liquor — save that it 

d 'M of kbout hlood.warm temperature, ore allowed to remain thmtia 

S Ax. days, which latter operation should be repeated fbr tax or oeven 

a the side will generally be found to be oompioU^ly tanned. Wlula 

g ttirough each stage of this said toniung process the sides ahoald be 

"y handled, as all tanners are ftilly aware." 

a description of the process. Practical tanners will percrave that 

IT alkalies are used fur raiaing the hides, but that the salt sumac 

f !■ employed Ibr the preparatory, and the common tun liquor for tho 

The inventor, an erpetieaced twonei, ra.-^-. — ^"tta. wiA. 

■a into tbe poma to ttia Tet^ ^laaif. ci^ 
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00 acte upon them tm to giye them an exceedingly pUaUft jefc flm iMrif^-Md 
flo prepares them that the strongest liquors of otk or hemlock^ 4a, ni^ sAav 
ward be aj^lied without bhiding or injuring the hides." 

We have been assured, says the editor of Hunt's Merekanfs Moffotmi, Hait 
tiie sole leather made from this prooess, from sweated Boesios Ayies iSdm, 
will make sewed w(»rk equally as well as the limed slanghter hidea, Ibe 
leather is also tough and strong. The length of time required fir tanning a 
dry Buenos Ayres hide is ninety days, wiUi 76 per oenl gain. The time n- 
quired for tanning an Oronoco hide is much less, with a gain of 80 or 86 p« 
cent. This method will tan slaughter sole leather in thirty days: harness or 
upper leather in the rough in twenty days, and calf-skins in from six to twdre 
days. 

MANUFACmiBE OF GLUE FBOM OLD LEATHSB. 

J. H. Johnson, of London, has obtained a patent for preparing old leather 
scraps to render them fit to be made into glue. The leather is first chopped 
into small pieces and thoroughly washed, then placed in vats where it is di- 
gested with a potash or soda. It is taken out, after a few hours, and subjected 
to pressure, and again immersed in a stronger alkaline solution for some hom^ 
which processes remove all the tannic acid. It is now taken out and washed 
well with water, and submitted to a steep of a very weak sulphuric add for 
twenty-four hours, to remove all the coloring matter. This being accom- 
plished, it is again submitted to a weak alkaline solution of the carbonate <^ 
soda, then washed in water, and is fit to be made into glue by* the commmi 
process. 

ON THE ACnON OF GALLIC AND TANNIC ACIDS ON IBON AND 

ALUMINA MORDANTS. 

Mr. Calvert, in a commimication on the above subject to the British Asso- 
ciation, drew the following conclusions : — 1st That there can be no doobt 
that tannic acid is the matter in tanning substances which produces blade 
with iron mordants. 2ndly. That the reason of gallic producing no black dye 
is, that it reduces the peroxyd of iron in the mordant, forming a colorless and 
soluble gallate of protoxyd of iron. 3rdly. That gallic add has the property 
of dissolving hydrate of alumina, and also of separating alumina mordants 
from the cloth on which they are fixed. 4thly. That the reason of extracts 
of tanning matter losing their dyeing properties is, that the tannin is 
transformed into gallic acid. 5thly. That gallic add possesses the property 
of dissolving iron, and thus lays claim to the character of a true add ; while 
tannin, not having this action, appears to me to be in reality a neutral sob- 
stance. 

ECONOMIC APPLICATIONS OF BENZOLE. 

English patents have recently been granted to Mr. F. 0. Calvert fx fb» 
employment of purified benzole, or ooal naphtha, for the removal of palirtE^ 
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.<fc ■•r, gWBSe, rtu„ from »«>)■ Tftriely of fabric, from loalher, wool, ht the 

^^^Hnittg of glovM, etc For tbe above anicles Che benzole ia empiojed by 

^^^■ple rubtiing, and through its greet volaljlil; no maik or punnanent odor 

^^^HBiina-m tfae gubeiancea treated. Mr. Calvt^rt also applies benzole Tor tlio 

^^HkactiOD oT grease, inls, etc., from coltoa-waate and rags used iu wiping 

iWarhtnnrr. Iheee aubaUncee are flrat aikturuted in a dose ressel wilh Uia 

Iwuole, vhidi is afterward preased out, and mibjected to diatOktiaii. Tbe 

besMlo disIilU orer at a. low temperature, but tho gttose aitd (uls diSBOlTed 

tf U ramuD behind, uad caa be collected iind used. 



fSIOtOGlCAL AND THKRArETTIf; EFFECTS 1 



me unce 11. Herpin stalod the Ibllowing &cts to the PmA 
— Dr. Slruvo tootc the Maricnbad wnler? lor a punful uffecticni of 
He hod been uanblo for acveriil weelta to walk without H crutch. 
be notion one day of exposiDg his leg to tbe actioti of the 
ic acid whicli esmpes freol; from tbe spring at Marienbod, aod fbrnti 
~ uneCera deep oier its gurlace. After exposure (or a while it 
■d B priclciog HensatiDti and warmth, which went on incroagiiig tiU it 
med B profuse perspiration of the diaeaaed limb. Upon withdrawing 
Eurprisod to feel no pain, and to And that be n»a able t^ 
}t without lus crutch. He continued thia treatment fta some time, and 
B^iMe experienced do return of his complaint. There are now in Ger- 
7 eptcinl Mtabhshnieiita Ibr biiths, douches^ and the iuhalatjon ofcarboido 
Aocordlng to M. Herpin, tbe first effbcl of eiposure to Che goa is ■ 
m of pleaaont hcst, Wee that from a garment of fine wool, then a ptiek- 
k aod alWrward a burning which has been compared lo that from mostard. 
on of this commUDicaCion, U. Bouaangnult reUtcd bow he 
d in 1836 to witnen some of the effecta mcntioDed bj U. Herpin. 
« risiting in the Quindin, New Oraniida, B part of the Cordillera, aonu 
I, where numeroua workmen were oompied melting and pariQring 
He encountered a crevice, wbence issued abuudantl; a gas of the 
r of aulphurcted hydrogen. He attempted lo descend in it in order to 
mperature; but he bod hardlj entered the crevice when he Gilt 
otliug heat, wliich he catimatod (o be at 40° Centigrade, and a pricking 
» Ofse ; rcepiratioD being difficult, he nacended quiold; ; his Eac« was red, 
~ 'a perHpiration abundant. After a while ho descended again with bis 
ter, andwBS nurprised to find a temperature of only 191° CeotlgrAde. 
ipoTMurewas 23° Centigrade. Tho gaa wascompoBedof 96 
Mr cent, of carbonic add, and G per cent of atmoephonc air and inlphtiretBd 
hfdrD^n. It was hence the carlwDic acid which omsed the leaaation oTboBt 
Btid this irritation of the e<roB. At two other times, in 1827 and UM, 
U. Bouaaitigault experienced again tho aame aonsatiooa. He obaerred 
that tlio workmen who worked long ra Uie BolHitaros of the ConlilJera, in 
ODDtact with carbonic acid, experience an oofeobling of the itight, and kmoo 
of titan beciuua bJiod. Dr. Uorpin cotifirma Voe tuX. iri& t^^^ 'ttk %•> 
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action on the eyes of the baths of gaseoos carbonio add. Hie ol)aecfed 
that the douches of carbonio acid had been used against ^^canhiyopi^ or 
enfeebling of vision, and different precautions were used to moderate the 
effects of the gas, or diminishing the force of the jet^ or its distance; or 
its direct action by interposing muslin. When the eyes have an in&an* 
matory tendency, it irritates the organ and the neighboring parts; fte 
heat sometimes produces dangerous congestion. 

FOOD AND ITS ADULTERATIONS. 

During the past year Dr. Hassall, of London, has published the resultsof the 
inquiry instituted by government respecting the adulterations of food — the 
investigations being conducted by a sanitary commission of which Dr. HasBtdl 
was a prominent member. The subject, from its very nature, says the London 
Athenceum^ is one of no ordinary difficulty. The very first article on the list 
of substances examined is a proof Coffee is found to be adulterated with 
chicory ; but if persons prefer their coffee mixed with chicory, this can hardly 
be called an adulteration, even if it be a misnomer to call the compound 001& 
fee. We know a coflfee-dealer who, wishing to avoid the imputation of 
adding chicory to his coffee, gave up the practice, when, to his great surprise^ 
his coffee trade fell off to such an extent that his only alternative was shutting 
up shop or returning to his chicory. On adding chicory his trade again re- 
vived, and we see his name in Dr. Hassall's list as selling coffee '' adulterated 
with chicory." To those, however, who prefer pure coffee it will be some 
consolation to know that the use of the microscope is a means by which this 
addition as well as many others can be detected. 

Passing from coffee we come to sugar ; and here it appears that little or no 
adulteration is practiced. A little mite, belonging to the same family as those 
which attack our figs, dates, cheese, and other kept food, is found in brown 
sugar, but not in limip. It is different with sweetmeats and bonbons. Chil- 
dren are really exposed to the swallowing of such trash, which sometimes 
proves fatal, in these compounds, that it would be a wise and safe rule to give 
them nothing but lump sugar in indulging their taste for this article of diet 

Arrowroot seems subjected to an adulteration in the shape of potato flour. 
This is a great fraud, for whereas genuine arrowroot costs one shilling or 
eighteenpence a pound, potato ficur is not worth more than threepence or 
fourpence. The difference in form of the starch grains of potatoes and tiie 
arrowroot plants renders this fraud not difficult of detection. There is, how- 
ever, one great comfort attendant upon this adulteration ; and it is, that, so 
&r as the ultimate action of potato starch on the system is concerned, it is 
precisely the same as arrowroot. This is not a poisonous adulteration. 

Every one will natm'ally turn to bread as the staff of life, and inquire how 
much it is exposed to adulteration. With the exception of a little alum, in 
BO small a quantity as to be questionable whether it is really pernicious, this 
important article of diet seems not to be exposed to any great amount of 
adulteration. 

The reports on beer are not so fhll as could be wished, with one exeeptioiii 



i 



CHEHIOAL SdENCX. 265 

and tbat to on AIl§op*8 bHter ale. The assertioii of a Prendi cbemist that 
the 8ti7dmi% mannfltctgred so largely in France, was used in England for 
adulterating bitter beer, put our brewers upon their mettle ; and Mr. All- 
aop was the earliest to place specimens at the disposal of the chemist for 
analjsiab As was to be expected, no strychnia was found in these ales, nor 
other kind of adulteration. The adulterations most frequently detected in Lon- 
don porter are salt and treacle. 

From beer we turn to milk — and hero nothing more deleterious than water 
oould be discovered to have been added, and this only in eleven cases out - of 
twenty-siz. 

Snuff in some instances was found to contain lead, and cases are dted where 
lead-colic and painter's palsy have been induced by the use of snuff. Pickles 
andioTieS} spices, and preserves, were frequently found to contain injurious 
materials. On the whole, says the AOienceum, as the result of this inquiry, 
we have a higher notion of tho morality of the trade than wo had before. 
In by fiir the larger number of articles examined there was no adulteration. 
In another set of cases, the alleged adulteration, as in tho case of chicoiy 
with oofifee, is a matter of taste, and not of fraud. In another class of cases^ 
aad these a very large majority of the adulterations, tho substances, though 
ftaadolently added, wore not injurious — as in the case of water with milk. 

ON THE USB OF SALIVA. 

The action of tho saliva upon the starch wo take as food, is similar to that 
of a ferment, and causes it to undergo a change into sugar. If you take a por- 
tion of pure starch and hold it in tho mouth for only two minutes, you can 
obtain distinct and decided traces of sugar. TVe have here a solution of starch 
not treated -with saliva^ and if we employ our test for sugar, which you well 
know (sulphate of copper and liquor potassie), we have no reduction of the 
Qxyd of copper ; but in this other mixture of starch and water, which has 
been held in the moutli for two minutes only, you may see distinctly a beauti- 
All red line of reduced' copper, the evidence of tho presence of sugar. If tho 
starch is left in the mouth for three minutes, a still more manifest action is ap- 
parent ; and if it remains there five minutes, there is a distinct mass of reduced 
copper, which is proportioned to the quantity of sugar formed out of the starch. 
^^Baict Jones's Lecture. 

PREPABATION AND USE OP COFFEE. 

From a report in the Jour. Franklin Institute^ of a series of experiments 
instituted by Messrs. Dalson and Wetherill, of Philadelphia^ we make the 
ftillowing extracts: — 

In addition to tlie tannin contained in coffee, and which is somewhat altered 
daring the process of roasting, tho berry is characterized by two other sub- 
stances ; one caffein, a product containing nitrogen, which exists in the pro- 
portion of about one per cent (tho same exists in nearly a double proportion 
in tea), and ia not altered in the roasting proceea*, uA >^<^ ^^Coffit ^ y^^s^S^oa 
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Tolatile oil, developed during the roMting, ezifltiiig ia ttiiiaudly mbinto 
^piantity, and to which coffee owee its delidoufl flaTor. 

In this country a really good cup of ooffBe is the exceptkm nHur thm Ite 
role, and this may probably be attributed to the nation finom which we aie h 
a habit of selecting our cooks, since there is nothing in the whole cofinaiy «t 
which requires more " sense" than the preparation of good o(^!^ The ei^ 
periments wore instituted with a yiew of ascertaining whether a portsUo 
ooffee, so simple in its operation that it can not be spoiled, could not be pi^ 
pared for a price at least as low as that for which the raw or roasted material 
may be offered. This was only to be hoped for by extracting from the beny 
a laiger amount of its nutritive substance than is done in the household, and 
In such proportion as would pay the expense of the operations to which it 
must be subjected. The attempt was not successful, yet some of the oqh* 
dusions arrived at by the experiments are of interest 

In respect to the most important part of the operation of making good ooflbe 
(the roasting), it is recommended that the roasting should take place in a 
cylinder, constantly turned over a bright fire; when a white smoke begins to 
issue from the joints of the cylinder, its contents must be carefully watched 
and every few minutes a few grains extracted, and theur color and brittlenesB 
examined. As soon as they break easily into several fragments by a digfat 
blow, at which time the color will bo a light chestnut brown, the operation is. 
completed, and the coffee, if in large quantity, must be cooled, by taking jpat- 
tions up in a large tin cup, and letting them drop through the air. The quan- 
tity of aroma which might be supposed would be lost in this way is incon- 
siderable, and the danger of over-roas^g, if the coffee is left in a heap, or 
covered up, is great The coffee, both roasted and ground, may be kept in 
quantity without loss of flavor, if the vessel be oorked air-tight The best 
form of coffee-pot was found to be that which has an upper compartment^ 
with a perforated bottom, upon which the coffee is placed, and the boiling 
water strained through. But in preparing the infusion in any way, both the 
ooffee and the water should bo measured in the proportion of a half an ounce 
in weight of coffee to a cupful of six fluid ounces of water, for each cup of 
the infusion. A small measure, containing somewhat less than an ounce of 
water, will hold half an ounce weight of ground coffee. It is important to 
keep the coffee-pot perfectly clean, as the leaat musty smell indicates a dis- 
agreeable taste, which is imparted to the coffee. 

Experiments were made to ascertain whether the aroma lost in roasting 
coffee might not be collected advantageously. The volatile products genenrted 
in roasting were all carefully collected. Seven pounds of good Modia ooflSse 
gave a little more than two ounces of dark liquid matters, possessing no veiy 
noticeable properties ; and in no instance could any product be obtained <rf 
sufficient quantity or reaction to warrant any advantage in a practical pohit^ of 
ooUocting the aroma. It appears in reality that but a small quantity of aroma 
is in reality lost by roasting, and what is dissipated is mingled with very dis- 
agreeably-smelling vapors, fix>m which it would be difficult to fi^e it An 
experiment was also made to ascertain whether the fragrant volatile oils 
might not be driven from roasted coffee by steam, and a dried extract of the 
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reridoal ooflee mado, to which the same oQs might be afterward added, giying 
a good portable cofToo. This attempt was also unsuccessful. 

It was next tried to obtain a portable coffee by making an aqueous extract 
of raw oofifee, evaporating to dfTUCSs, and roasting the residue. An extract 
waa obtained that, under some circumstances, gave good coffee, but as a whole 
the leaulta were not satisflictoiy. 

An experiment was also made to ascertain whether a very concentrated 
aqpeOQB solution of coffee could not be made from ground roasted coffee by 
diiplaoement with cold water, thus extracting more soluble matter than is 
done in the houseliold, and at the same time obtaining a more portable coffee. 
A pound of ground roasted coffee was placed in each one of a series of five 
dijqplacement apparatus, and river water poured through them, a pint at a 
timei using that wlilch had run through the first to pour upon the second, 
and ao on through the series. The coffee swelled, and each pound absorbed 
a quart of water during the swelling, which it did not suffer to drop, but which 
waa displaced by fresh water. As soon as a quart and a half had been passed 
tfaiough one of the series, the absorbed liquid remaining in the coffee was 
praaed out by an hydraulic press of nine tons' powor, and the droppings 
added to the following numbers in the scries, which were treated in a similar 
way. By tliis means a very concentrated liquid was obtained. There were 
m all 24 pints of water added, and the resulting portions of coffee solution 
amounted altogether to about 18 pints, from which it follows that, notwith- 
standing the powerful profsure, the coffee residue retained six pints of water, 
or Ijtli its weight. When this coffee residue was dried, it waa much lighter 
!a color than ordinary coffee, and a cup of infusion, made in the ordinary way, 
had not the slightest flavor of coffee, and resembled in taste the decoction 
that one is served with in country taverns in the interior of Pennsylvania. 

Those articles offered in the market under the name of "extract of coffee," 
and which profess to enable one by adrling them to ground coffee to save in 
the preparation of the beverage, are all worthless and cateh-pennies. They 
contain burned sugar, chickor^-, ctirrots, somotimos coffee, and other materials, 
and act only by giving a dark color to the infusion, and a peculiar taste, 
which misleads persons to think that the coffee made by their aid is stronger. 
The excellence of coffee as a beverage depends upon its caffein and a peculiar 
volatile oil, which are not contained in the above-mentioned additions. As 
early as 1782, one of these coffee essences was analyzed, and found to contain 
an alkaline carbonate ; and it has been lately proposed to add carbonate of 
Boda to the ground roasted berry in the proportion of 43 grains of the former 
to a pocmd of the latter, but it may be questioned whether this is a valuable 
ad^tion, as Bohmes observed that a small quantity was useless, while a 
larger quantity communicated an unpleasant teste to the coffee. — Journal 
DranUdin Jnsiiiute. 



CC7BIOUS CHE^IICAL CHANGES OBSERVED IS CERTAIN WATERS. 

Xba foDowlD^ paper was recently communicated to the Boston Society of 
NsUaral ESatory^ by Dr. A. A. Hayes : 
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BDtumii I received n parcel of " effloreBceni^" rrnm the «d id 
between tlio Iicod wftUm of Ilie Misaouri Krer. bordHriag oa 
Souk of (liQ Ruckj MountuinB, &om LieuteniLDl QmveT, C S. A^ 
iducted a psit; engagnd in a rocomiouaaiice of that r^oD. Tbe aalh, tt 
■quore mills of butEujo, in ooTcrcd bf a gra; Batine froBtiog, whidl tXr 
idantl}- that Te^cetation (Jo^ not appear, and the feataree of tataOf 
vridoi/ displajfed aa tA causo a true d«E?n. Chemical ami; 
effloreacence to be sulphate of soda, with minute Iracce ot aulpl 
of lime »od comEDon salt, niiml with Quo sand, to which the graj color < 
dw; naoUier saline compound was ptEsent Tho sulpfaide ofsoda wmbdi 
■Dhydrotu, bang, ih &ci, ihenardile, but evidently fum^d fcom a bfdnniai 
bf dedoctUlOD. Ko distinct crjrsUjB were included in the spedn 
Dm oocwreiioe of this aolt, a» ao abundout exudation from tho Roil, is is 
Mlluit In a miDeralogical view ; and its presenoo. under the form of an al 
tmaeuee, QliutraCea the phyaicsl law, in acoordaoce with which saHn« <ra 
Ltft^ Umn^ the soil, and in ovaporatin); frora the Eorface, leave then' Bi 
at thai poiot, thus fbmiiDg deserts. It bos been long known to HMt] 
water of tho Uiaiouri Biver contains sulpliate of soda, and the 

occasions a change in tbe composidon of tbe wal^rfi 
HWasipiu Iti*er, allor these waters become mixed, bclaw St. Looia. 't 
9ha water of tbo upper Uissiadppi contains a large oiDoaDt of orgMift' 
Mtcc. of » Iciod which, in chon^g ita composition, out oT contoot wUi 
tncts oxygen powcrfVillf, and will decompose oiydiied bodiea. Tha 
□f the buried Halt Is due to the presence of sulphuret of inm, 
tbe oxjd of iron of an ocheroiu cUiy, redaced aod rendered a 
b7thepres?Dceofaulpbatenofsodaand ILmcin the waU-r. S 
this organic matter, that the silt of the Mississippi water, after hanbif' 
kopt ten Team, has the power of decomposing alkaline sulphate^ MAi 
lag the BOlphate of iron with the sulphur of tho nlpliatf, while tlte n^H 
of carbonate of lime and carbooic add, is eliminated as a smiDlcn 
snate of soda. Below St. Louis the turbid water 
^ as Sla characteristic Bait, the bicarbonate of soda ; 
ler bc4ag depoejied hj rcet, we always find in the clear water tbii alia 
constituling a largo part of Ihe whole saline matter. I have been I 
«ee the steps ofthu production of the bicarbonate of soda fhno the 
» ofeoda, by the silt of this river in my vessela. The sulphate oT i 
B pfoduced at tho siune time, oxydizes in &ee air, becoming oxyd cf 
ji free sulphur. Sulphates are not the final result of the axydation of ~ 
"phMes usoally. Theclay-colored clilfa and bankBoftho Missiasippl 
tile oxydli«d slate of the small portion of iron oxyd, 
while the dark, and oven black, color of tbe buried mass beneath the 
is due to tho reduced, and generally sulphureted, slate ot the iron, ai 
caused by the changing organic matter. Until the discovery of tho 
H of Butphate of soda in tbe soil washed by the tributaries of 

u a subject of doubt, and in this oannection UiB naw 
mra important. RegMdiog tlie immeiue body nf 
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m0km. OB aa extended scale. The reeolt of this action 

be aooie ftmi or foma of QartMoate of lixne, fitted either ibr the habit»> 

at dudlrboikUng ikh, or fiir o(»i8oUdating caJcareoua rocka 

Batenliig to the flnt axhihition of diemical change, we see the influenoe 

of tfaa miniite qiiaati^ of organic matter dissolved in the watei^-a constituent 

in ireiglit that it has been generally neglected in the analysis of 

jB^ under fiiTorable drcumstanoesi becoming a sufficient cause 

JtlwiMHng a ooaat fine with diffii, or even producing a rock formation. 

cited might be considered an unusual occurrence, &yored by 
local causes^ Dr. Hayes in a subsequent paper referred to another in- 
when^ ftom sinular changes, the water flowing below the sur&ce, and 
(Hi—lllHlIim tiio drainage of the country, is largely composed of a solution of 
the fafaarboiiate of soda. 

waters of the peninsular of Boston, have at the depth of 
140 ftet, a remaricable uniformity of composition, and the flow toward 
line is abundant Like the water of the lower Mississippi, they are 
holding in aospensian finely divided carbonate of lime and iron, and 
liyiliile of silioio acid; affording, when greatly heated, a precipitation of hy- 
dnted evbonate of lime, due to the instantaneous decomposition of sulphate 
of l^UBi, by a solution of bicarbonate of soda present The latter salt is in 
OMB0 always in excess; so that the whole mass of the drainage^ at 
llie same level, has a marked alkalinity, and belongs to the class of 




VanaKras observations have shown that this water is covered by a com- 
rl-eartii, which has so large a proportion of clay that it effectually di- 
tiie iqiper drainage from the lower, or alkaline water, which, from its 
dipdi bekiw the sorfiuse^ can enter the harbor water only at some distance 
tiie diore. When attempts have been made by continuous pumping for 
da^ to exhanst the supply, or overcome the flow of the water at one 
pointy the wells or borings at contiguous points have shown a reduction of 
voliBBB in the water; but a reflux of the ocean water through the same chan- 
■■ been effected only where, after several days, a very large volume of 
bad been pumped from one opening. This &ct establishes our knowl- 
of a oontinnons flow of alkaline water toward the sea from the shore 
fini^ while the depth of the stratum under which it flows, shows that it is 
iiiMlaicI by tiie mass of searwater near the shore. A continuatiou of solid 
flwl gtntam below the water near the shore, would prevent any intermixture 
of tiie ^iig^HiiA water with the sea-water at that point, and allow it to gradu- 
al^ niz only when the soundings are about twenty-five fothoms. There is 
BO cmse uparent, which would prevent a continued suspension of the mi- 
vaaMj divioed matter, until the turbid water mixes with the sea-water. In 
the fOTfi of pumping referred to, the water, after some days, became more 
tnxbid than at the oonmiencement of the trials, loading to the conclusion that 
toiUd water occupied eveiy part of the submarine channels of flow. 
Procee di ng to the more distant sources of this water, I have resorted to 
maljnm of tbe wtiton flcom "vma^^^K^^ 
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id fha fvUchm tint thi* water eolen the itnu in the toanttj bi 
Ml neiglihorinp dtj of Chorhsloira, to (laKitt roudnnie. Uuif of t) 
rell* of that dlT ontain n dear wsler. baring bicmrboaato of soda in 
•r th« ranbr talt^ alao conuinc>d id it, and 1 haio li)i]ud ihnl the 
d vby beds contain sulphstes of Lmo and ooda, as wcU as silicstM «( « 

Tho owwTwice of fresh wbmt toKtd up (kini below tbe ocowi, i^oag 1 
r Southern StaUa, liaa been fi^oentlf described. 1 ham ' 
>mnka in several ploow aiuoDg the West India IsJauds, Ult aa tHrt l 
to flow from the land lutder the water of the ocean, nhero Lbs elevalini tf 
B*ViJquug moantiutis was mnsiderable. 

B presence of fresh waler at the bottoiD of the oceu 
B slime, or sand, would be eulSrient to induce rhomin 
> Ortttrbanee of clectiical rela^ns. While tlie mtbtv and 
T, abeorbii^ oxygen fi<»n the air, would be poeitiTe 
y w» Wltur Diiied with frrsh at the bottom, decompasitians 

npler fbrms of mattor would take place ueai the lino Ml 
I am disposed to consider the presence of oreanie ail 
n solntioii from the land, or taken up from the salt and lUi 
f the fh»h water, as the more adivc caasc of decomposition of oocyd 
The fbnnaiion of iho stilpburcts of metnls, from metalllo bmi 
hare been deported at tlie bottom of the sea, on soDndiDgi, Is a 
iplj explained b<r this mode of action also. The existence at « dnta 
w of turbid water, or a wiit« coDtnining bicorbonates of alkalies ar il 
w Bwtiis, along a coast line, would acponnt for the green color of Ma-w 
■ The division of blue water into manv thin poRI 
n reflecting surlaMa, produeed by the presenoaof suspended aolilf 
t, alten its color to the line whieb, by contrsst, is called green. H 
■olid, tiwog^ finely divided particles, would be Gu more abundant iu t>Ml 
Cf the flow of alkaline waten, R>r the mixing of such wateis with Uwm 
iKwld be tbliowed by the constaut decomposition ot the lime salts (iT 
Her, and the ptodujctiDa of carboiuile of hme in a hydrous, 
(ring mto the stale of opaque particles, and preci^Mtatiog ooni 
H cause for the productkui of carbonate of lime^ by preoipit«tiMl4i] 
salts held in solution by seo-walcr. is thus acting along the 
nd probably other oonatncs. The inSuenco of tho minute 

l«r contuncd in drainage water in producing chemical dlMpi 
is rcndcrod apparent, in Ihia connection, by its power of i ' 
witiini of oxygen sources, 
~ ' ir W. B. Rogers remarked that the Qict of the ontite 

Mid DQ a great scale in nature was w^ exempliSed 
■» and satidj of extensive districts in the marl region <rf "~ 
deposits contain, even now, so mudi free, or only 
ul|ihiinc ui^iJ OS to impart to the mass a atrong acid flavw 
i. ,!ji ll^l i.rigiHiUly itnl»>dded in ihero hoving boen ettll 
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a acid, have left in the dv " 
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-€f fSbm ^brnOa, wfafla the solphato of lime formed hy this reection has been 
Moumdaitod oAen in laige groups of selenite crTBtals in the lower and oom- 
pttsttTdj Impervious Iftjers. In many cases, the roaiduary sulphuric acid, in 
the pvesence of mocfa diSused organic matter, has been wholly deprived of its 
osygSD, sod reduced to the condition of sulphur, so that, over wide areas, 
these ancient, and now effete marl beds, exliale a sulphurous odor, and yield 
Amoont of sulphur when exposed to heat in a close vessel 
>r Bogers then referred to the acid and alkaline springs of the slate 
of the Appalachian belt, as depending on the development and re- 
of sulphuric acid. The former class of springs, always containing an 
of this acid, along with earthy and other sulphates, were observed to 
in belts of slaty rock, containing no carbonate of lime, either diii\iscd 



or in the shape of interpolated layers. The latter issued from slates rendered 
■me or lees calcareons by the presence of fossil shells and plates of limestone. 
Tba solphoric add evolved by the oxydation of the iron pyrites abounding in 
botii these varieties of slate remained, in the former ease, in part uncarbouized. 
sud was carried off by Uie waters of the so-called Alum Spriiv/s; but in the 
flsloanoaB slates the effect was different Here, reacting witli the carbonate 
cf lime^ it became neutralized, and, at the same time, set free an immense 
■mount of carbonic acid. This agent, favored probably by ])res3ure due to 
depth, as well as by relative quantity, dissolved out a portion of the carbon- 
■les of lime and magnesia of the slates, and by reacting on the salts of soda^ 
■hn^ present, formed the carbonato of that base. The percolating water 
tbns became unpregnated with earthy and alkaline carbonates, and with an 
mrasoal amount of aiUca due to tlio solvent action of the latter, and in this 
wmy, as he conceived, were formed the well-kno^vn alkaline springs of these 
dsto regions. 

OBJECT OF SALT IN' THE SEA. 

Professor Chapman, University College, Toronto, has published an intcrest- 
faig paper on the object of sea-wutcr being salt, and after giving his objections 
to the usaally received opinions, ho urges the theory that the object is to 
regnlate evaporation. If any temporary cause renders the amount of saline 
mmtter in the sea above its normal value, evaporation goes on more and more 
slowly. If this value be depreciated by the addition of tcesii water in undue 
excess, the evaporating power is the more and more increased. Ho gives the 
nsoHs of various experiments in reference to evaporation on weighed quonti- 
ties of ordinary rain-water, and water holding in solution 2*6 per cent of salt. 
The excess of loss of the rain water compared with the salt solution was, for 
the first twenty-four hours, 0-54 per cent. ; at the close of forty-eight hours, 
1"W per cent ; after seventy-two hours, 1*4G per cent., and so on in increas- 
ing ratio. 

AFPLICABU.TrT OF GELATINE PAPER FOB COLOEING LIGHT. 



This material was invented in 1829, but up to the present time has not been 
mtoamMUf appBed to Bny more useful puipones tViaii l\\ft iKKKoSuMteos^ ^ «t< 
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tlflda] flowers, address oardB, tracing pasper, waftn^ eto. It k c ummu ijy 
manafiustnred in sheets, measuring S2 inches in length by 16 in hreatth, 
which are sold at a small price ; but sheets can be easQy madti of any ifhnm 
sions not exceeding those of which plate-glass is ci^Mhle. It oan also be 
made of any thickness from the finest tissue upward. It may be obtained as 
transparent as the beet glass, and more free from color, or of all colors and 
shades, without interfering with its transparency. It is exceedingly lig^ and 
may be bent or rolled up without injury. It can be cut wifii llio soSsnn 
like ordinary paper, and may be easily stitched with a needle and tfanal 
By means of an aqueous solution of gelatine, it can be made to adhere aoOB* 
rately to plates of glass, without any interference with its tscBOaspumaf, 
When varnished witii collodion, it becomes perfectly water-proo^ more plSddi^ 
capable of bearing a considerable degree of heat without injury, and its tnaih 
parency is not affected. Hence it appears that gelatine paper, in addition Id 
its transparency and susceptibility to various colors and ferms, is cheap^ port- 
able, and durable. Such being the properties of the materia], Ifr. D6be& 
suggests its employment for various purposes, and especially far presBrring 
and benefiting the sight, for which it maybe used as follows :-^A small sheet 
of very pale green or blue gelatine paper may be used in reading. The sheet 
is simply to be laid upon the page of the book, and the li^t conducted 
through the colored medium. If used in a feint light, the reading pqperis 
to be raised a little from the book to admit more light beneath it A sheet 
of gelatine paper may be set in a light firame, and placed like a screen befixe 
the window, or lamp of the engraver, the watchmaker, etc ; thus providing a 
light of genial color in which they may pursue their occupations. Simikr 
appliances may also be used by needle-women. For this purpose screens are 
to be provided, both of green and blue gelatine paper; so that the wliitB 
materials employed in needle-work may be- changed to a pleasant green, by 
the screen of that color, the yellow materials to a green by a blue screen, 
and by one or the other of these screens the reds softened down into 
violets or browns. For either of the two last purposes on a larger scale^ 
the gelatme paper may be attached to the window-glass of the apartment; 
thus coloring, if necessary, all the light admitted during daylight. Shades 
for the eyes, in certain affections of the sight, may be made of gelatine paper, 
to take the place of the green or the blue silk, or card shades, worn by many 
persons. Tlie gelatine paper, being transparent, will allow the wearer to see 
his way about, at the same time that the eyes are protected from giaiing 
light. This may be especially useful in cases where it is desired not only 
to shade a diseased eye, but also to protect its nerves from strong lig^t 
admitted by the sound eye. Masks of gelatine paper may also be used fiir 
protecting the eyes of travelers against the glare of snow-fields and of sandy 
deserts. — Lon. Edin. and Dub. Phil. Journal. 

ON THE PREPARATION OF ROUGE AS A POLISHING FOWDXB. 

To get the employment of ozyd of iron obtained by the caloinatian of 
protoxalato of iron in preference to the lixlvi&ted oolcothar as a polisUng 
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I f^wdar lilt optical Hla!>Bes, metals, tic At the (ireeeut piioe of suiphue of 
I luQ Mwl fliakc luM. it muf be preporixl Cir about fire abillin^ pur pound. 
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)£. Kulilmanit, in a recent conuuunioktion to tlie French Acadr?in; preeented 

9)0111 interesting tKls respecting the hjdrsiilic lime^ artificial 8t(meH,etc. Hta 

'. iiminiuiona sliow tliBt all Umestoaee, pspecioll; the hjilniulic limea and ut- 

. -A OBDenls, coatBiD Dotalile quiuititiea of potafih and soda. The put which 

'.iii-^K aik:^ie3 serve, a la bring tbe slliea Id the lime, [brming silicates wtnc^ 

m ckvilu'l \v\lh water, pass into a atala of bydratatioD simitar ta tliat of gjp- 

BUn. A lilt lima ms3' be immediately trsDBlbrmod into an hydmulio lime by 

■mple ciiiitnct with a Folution of ulicate of potash. If alter the burning of 

Uie linip.'tiiuv, potaab be ia contact with the tdlica, the Bilil^ate which is fonned 

IBUU iii!t.vwiurilf react; but this can not occur until tlie lime ia broiigjit iolO 

cocilAct uith water. If (at lime imd an ollialine silicate, both in flue 

powd(-r. W mixed in the prapanion of ten or twelve of the silicateg to IDO 

< f ['.11K-. .1 liiiie can be obtained which preiwnta all the charactera of an bj- 

If the ingredients were not Snely powdered the reddion WOUU 

. '. nnd after tbe soUdiUcatiou, a disintegration of the maaa wonJd 

riiis affords the means of conalmcting, at moderate expense, 

;■ I'.'aist the action of water, where none but (at limes are found. 

!If miiinz powdered challc with a solution of silicate of potash, a aement ta 

WlallM il which hardens slowly in the air, and becomes auffldently hard to be 

tBticnhto imdcr cenjiln circuraslaiicce, for the reatora^on of pnblic monu- 

■wlik Oi" maBuIncture of molded objecla, etc, etc. Chalk, whether in an sr- 

tiSdal posii^ or in ils natural state, if plunned into a solution of sOicalo of 

pDtaeli, abeirbs even in tbe old, a quantity of siliui, which may be increMed 

In * cDosdenilile extent by eiponng of the stone alternately, and for muy 

tian-s M tli'^ action of the solution and of air. The chalk aasunca a BDOOth 

. i compact groin, and more or less of a yellowisl] color, according 

<<r leai impregnated with iron. Stones thus prepared arc 8U«- 

: ' I r;iTing n higfa polisli. The hardnes! which at first ia but super- 

i-. II '.9 by degrees into the center, even when tbt stones are of coft- 

Niiiknem. They appear susceptible of undoubted utilit; in the 

T <<i <r works of s?iilpture and rarious ornaments, even those of tfaa 

i.< ..'U: woikmanslup ; for where the ^icatizatioa has been eObcted on 

< 'iSi I' 'I i.'li.ilk, which is essential for the production of the best rwull^ tbe 

BUiuicu ri:iuiiiua unaltered. Some attempts have been mode to Bpptjt theee 

stoncis fbr lithography wliicfa promisa succma. 

TIii» tuKhod of conrerting soft limestone into sDlcioua limestone may 
hecvnoHof gnat value in the art of bnilding. Omomenls unaRbct«d by damp 
Bud of KTRnt hardness may thus )io obtained at little cost, and in manj caaes 
■ plaster made with a Bolutloa of sUicate of potaab will preaarre from dao^ 
"■£Jfn^.n'f"H"Tii"l" Ibmied of eott lii 
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M. Kuhlmann in tho course of hiB investigatioiiB has Bobmitted tiie dieilid 
stones to a true process of dyeing, by impregnating them in the flnt iutavfiB 
with certain metallic salts, which by precipitation would produce the raqiM 
color. Thus by impregnating tho stones with salts of lead ot copper, and tfan 
exposing them to sulphurcted hydrogen gas, or a solution of sulphuret of aBHiMh 
nium, he obtained at pleasure diflcrent shades of gray, black, or brows. Wifli 
the salts of copper and ferrocyanide of potassium, I obtained a copper oolor, 
etc In this connection was observed a S&ctf which in a theoretioal as wdl u 
practical point of view, is not without interest M. Kuhlmann found tbatpiv^ 
ous limestones, and all other bodies of similar composition, when boiled in a 
solution of a metallic sulphate, tho base of which is insoluble in water, pw 
rise to the disengagement of car1x>nic acid, and the fixing to a oonsidflnUe 
depth of the metallic oxyd in intimate combination with sulphate of lina 
When the metallic sulphates contain colored oxyds, we thus obtain veiyben^ 
tiful tints of diflerent colors. Thus with sulphate of iron we get a rusty ooloj;; 
more or less deep, according to the degree of concentration of the sofaita* 
Sulphate of copper gives a beautiful green oolor ; sulphate of manganefli i 
brown ; and a mixture of sulphates of iron and copper, a chocolate. The at 
finities which determine these reactions must bo very powerful for the meteUk 
oxyds of the sulphates to 1>e so completely absorbed by the carbonate of limi^ 
that with some oxyds, such as that of copper, there remains not in the aollh 
tion, after boiling in, with excess of chalk, a trace appreciable hy the nuat 
delicate tests. In this way coral& and shells may be colored with a great var 
ricty of tints. — Corn pits licndus. 

Another step taken by M. Kuhlmann was the application of alkaliDe 
silicates, to painting; and instead of oils and the ordinary vchkleai he 
uses a concentrated solution of sihcate of potash, finding it to work well with 
vermilion, ultramarine-blue, the ochres, oxyd of clirome, and some othfiiL 
These colors apphed to a wall become, so to speak, part of its substance and 
almost imperishable. Prepare your wall, paint it of any color, then spiinkto 
tho whole surface with a solution of silicate of potash, or soda, and you cover 
it with a permanent glaze. Advantage has been taken of this discovery ia 
tho decoration of public buildings in Germany, with the happiest effects. 

Wood, affected as it Ls by moisture, is not so well adapted for the silicatad 
colors as brick or stone. The most suitable kinds, according to M. Kuhhnann, 
are ash and hom-beam. But glass, porcelain, and metal, if quite dry, take 
the colors readily. In glass particularly, a semi-transparency is obtained, 
which renders it applicable, at low cost, to the windows of private houses or 
of churches ; and we all know what admirable effects can be produced by 
colored panes artistically introduced. At tliis point tho author makes the ^ 
lowing practical remarks: "Artificial sulphate of baryta, appUed bjmoiDB 
of tho silicate of pota«h to glass, gives to tho latter a milk-white color of greit 
beauty. Tho sulphate becomes intimately incorporated with the silez, and 
after a few days can not bo washed off even with hot water. On subjectiqg 
tho glass thus painted to tho action of an elevated temperature a beaotiiul 
white enamel is produced on the surface, which would economically replaoP 
the enamels that have oxyd of tin for their base. Ultramarine-blue, oxyd of 



\ 
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dirome^ and colored or porpbjrizcd cnomola, aro a great resource in this new 
metfaod of painting, for if Uicre be no chemical combination in all these appli- 
cations of color, there is at least a very powerTiil adherence determined bj 
the flilicioua cement^ of which tiie hardening is doubtless fhcilititcd by the cx- 
OQBBive division wherewith it is presented to the action of the air/' 

M. Kuhlmann has further succeeded in using his »iIicaiod colors for designs 
<m p^)er-hangings, on cotten and woolen cloth, and in lottcr-i)rc&3 printing. 
"The processes," he says, "ditfor very little from those m use in tlie various 
modes of printmg. One important condition is to ma.int:.iin the silicious colors 
in a uniform state of immidity during their application, whether the applica- 
tion take place with blocks of wood or metal, or by having recourse to tyj)e. 
All the colors that I have applied," lie a<ld.-, '• on stone, wood, metal, or glass, 
■erre for printing on paj)er or woven cloilis. Typography, color-printing, the 
application of gold or silver in powder or in leaf) ciu nil bo executed \vith the 
same iacility, taking caro, willi certain colors, to keep out sulphur in the prep- 
aration of the silicate."?. Ultramarino ia lixocl in olotli.-? with more solidity 
and economy by the silicate of p<.jta«h than In* tho methods now in use." 

Hero we have a wide range of applicatior.s a rinsing out of M. Kullmiann's 
discovery, and that the range will be exteud-.'d is not doubtful. "SVe mny add 
that by grinding the charcoal used in the prop a rat km of Indian-ink with sili- 
cate of potash in solution, a wTiting-iuk is o).it:uncd ahuost hidcstructiblo by 
chemical agents; and tho same solutiou, mixe<l with a dec*o(*tion of cochineal, 
gives a red ink, the color of wliich rcsLsLs for a long time the action of clilorine 
and the acids. 

Kew €krner,fs. — A cc-mcnt recently pn tented by Clfiptain Scott, R. A., 
Woolwich, Englaud, is pn-pan-d ]»y mixing <iui;'klini'? and carbonrttc of hme 
In such proportions as enal.tlo thf-ni to lonn. when jiroporly treated, a sub- 
carix)nate. These substances are then to be roducod to a ix«wder, and mixed 
with hot or cold water, and can be uyed as nK.>rtar ^r for molding purposes. 

Another English patent has been upcd during the pa.st year fur making a 
cement, by calcining chareo;U with chalk and the ox)'d of zinc. After being 
well calcined in a proper ki!n iiieso materials are suiTerod to cool then ground 
to powder, and in that state are tit to be mixed with water and make a good 
cement 

NEW PLASTIC COMrOUXD FOli USEFUL AND OKXAMENTAL 

PUKPO.SES. 

The following is the description of an invention, for which patents have re- 
cently been obtained, by J. IT. Scoutetten, of Metz, Franco. It refers to the 
manufacturp of a paste, coniiio.^od of vegetable and mineral suhptauces, the 
number and quantity of whi«-h varic? ac('ording to tho j)urposo for wiiich tho 
paste is requia»d. Thus gutra-perehn, eaotitohdup, pitoh, rosin, wax, gum- 
be, oxyd of iron, goMen sulphurot of antimony, ultramarine, chrome, zino 

I white, etc., may be used. 

I Manufadure of the Pask. — A steam engine serves to f\3fcy\ak «^aax!^\i^^^ irl- 
perpQftod hollow cylimlorti. Th ose cvl i ndors are tVvoTnw>VjCftXttCs^ciV\v3 ^^ ^Nrwsu 

U 
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crn^th tho substances which enter into the composition of the paste, and torn 
a humogeiieous mass. Doublo-bottomcd cauldronsi, equally heated bjateen, 
rcot-'ive the matter, which, according to circumstances, may be heated drjr oi 
in Iiot water. When ixisto is made it is put into molds and compressed, in 
<»rd<.'r lo produce the objects nxiuircd. These molds are composed of gutta- 
percha, containing a twentieth part of caoutchouc ; this process of molding 
nflbrds ri suits hiihcrlo unknown. Each mold should be bound with iron. 
Tiiis paste may also be composed chemically. In this case the gutta-perdi% 
caoutflioue, and piteli, are dissolved in tho sulphuret of carbon. "When the 
soliuion is complete and ihe ('om})ination well cflectcd, the solution is purified, 
the sulphuret of (.*arbon is drawn off, and a mass Ls obtained which maybe 
heated dry in close vessels. If it be desired to make pipes, boot-soles, strapa^ 
etc., a. Id lo the above substances, held in solution in tho sulphuret of carbon, 
carded cotton, all the ix)rtioDS of which are penetrated or exactly coated with 
the material. It is then purified, as in the former case, and a mass is ob- 
tained which is heated dry and jxissod under rollers. Under other drcum- 
stances, and according to known pr(K'es.ses, the cotton is replaced by 
linen, canvas, silk, wool, or any other textile substance. Tho x>a8te. thus 
prei)ared, may be colored by adding one or more of tho oxyds indicated. 
When it is desired to render paper or stulls impermeable, tho caoutchouc and 
tho guttu-porcha must be separately dissolved in sulphuret of carbon, in the 
proportion of 8 of gutta-percha to 100 of sulphuret of carbon, well purified. 
The solution is left to rest during 8 days, and tho white of eggs is added to it 
"When the impure matters are deposited, it is poured forth to obtain an almost 
colork'ss li(iaid. Paper or stufl'may be then steeped in this liquid, and drawn 
from it by passing the fabric between cleansing rollers, which equalizes the 
layer of tho matter. These stulls V)ecome fit for all impermeable clothing. 
The paper, rendered impermeable, is suitable for photography ; it is a substi- 
tute for parchment; and it serves for the preservation of valuable papers, to 
prevent their falsification, erasures, and tho action of chemical agents. As 
to tho applications of the paste, they aro innumerable ; they comprise a com- 
plete molding material, either for objects of art or utility ; and in many cases 
may replace leather, pasteboard, plaster, carvings in wood, etc. The objects 
may be bronzed, gilt, or silvered. 

Wood^s Artificial Stone. — A patent has been recently granted to John 
Wood, of Brooklyn, N. Y., for an artificial stone, prepared in the following 
manner : — The proportions are fifteen parts clean sand, five parts calcmed 
plaster, and four parts animal blood. When first mixed, the composition is 
about the consistency of stiff mortar, and the most fragile plaster mold is 
suflRcicnt for its retention during the few hours necessary to the perfection of 
its form. 

The chemical action of this mixture has been described by Professor Uapcs, 
as follows : — Tho potash of the blood dissolves a portion of the sand, and 
diffuses it throughout tho mass as silicate of potash^ the element to wliich all 
material analogous to this owes its adhesive properties. The albumen of the 
blood becoming thoroughly commingled by manipulation, is coagulated by the 
silicate of potash, and rendered insoluble — thus forming locks holding all the 
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parts firmlj together, whilo tlic iron of tho blood forms a pcsqui-oxyd, and 
Btill further oomonts tlio mas?. Tho union of f:\\vx and alkali alone pro- 
duces in some caaon, a very hi^h di.'<];reo of hardness, a.s in Iho ca50 with 
Ibldspary and in this ccimpOT^itiim are fulfilled all tii*.- coudiiinns of a perfect 
stone, no element except tune hoin*; wanted to in.«(ur«.' iM ixtrcine hftrducs5(, 
BtrengtK and ability to resist iho action of tlio el«'nKnts. Tiie uses fur wliich 
this artitlcial rcim|>ound sc<.Mn.<* es]H.ei:iIly iuhiptiHl ixro >t:iiiie4 aixi nrfhiti-ctiind 
onuunentri, qk it may be molded wiiii tho saiuo lat-lliiy as plaster, and grad- 
ually hardens hito a ]m ifeet and uneli:ui;:r«'ablt; stone. It. re.-'cmMe.s red »:and- 
etono in color, but may b" paiutvd aii<l .^^anded to eoniuiin to any tint <iOi}ired. 
AriijUial Coral, — Mr. S..J.-:aa(s, cf Ixmdon, has taken out a ymteut for 
making ariilicial eural. by eaii.-i:i^' alaba.-r< r to I'l* impreirnaled with oil con- 
taining red ajloiiui-' ii;aii«.T. i-ueh a.s ma'.ld.r. alter the alabaster has been 
treated with a very w«-ak sihaltii ol'suipliuiic aeM. 

TUKKisii KKriri: foi: iiyi>kaii,i*.' moimwks and ckmkxts. 

Aa tho aciur duets of (Vui.-tanliiKiple are atiraitiiivr adiUtioiial notice tho 
more ihoy are studied and exaiiiiui'd, bein^*" a>ioiii.-iliiii^ works (•■sjx^eially if 
we take into aeeount the infimi }<tat(.> of eiiemical and nieehaniod science 
among ibe Turks), the lbllo\Nin;r recijie will be I'uund of intiT.-.-t. and deserv- 
ing examination and trial. It is, moreover, a euriou^^ laet that other &c*mi- 
barbaroiis naiit>us. alsA aro in tho jm >?■<•. 'fsion of mo«*hanieal proeedures and 
ooatrivanc(.>^<. inatixsj-iile c-ven to Kartip-an ^eieia-e and art; as. for histiuiC0| 
the art of liie Clnues" i^ unite ("iolavr) ea-t iron, it'\ 

Llin: M'-rii'.r is prepart d with tre>^ii water, and mixed with two parts 
of powdered iim«\ ami one jKU't ol"riv:.r saiul. 

JUj'h'uv.lic Mi'i'k'}'. — lUieks are pound'. d until thi» ^Tuhis attain the .«!izo of 
common river sand, and one part ol' the l.»rifk jKiwdi-r is mixetl with two 
parts powdered Ume. aiid the nei'iv^iry quantity of iVehli wat<'r. In using 
this mortar, a layer of nmrfar is jilaeed between tho I. 'rieks or courses of 
brickB of the tame liiii-kni-ss of the briek. wlii'-h must have been previously 
Hoake^l in v-altr. This lait- r ir'-atnienl L< never neich'eted. 

U'jihauUc Cthi'iif Ibr tin- int'-rti.d dr-vsliij; of arehtd ai|ueduc^t?, cistern.'*, 
and all cc»n?trueti«iu.s i}:roi;.;h wiiii-h water ll«iws, or is eoniained. Take 100 
ockas (of '1\ lbs. of lij oune-'.-) of lluiil limo, and twenty-l'our ookas of very 
minutely plucked low, wbieh is to lio disiribuied vi-ry a't.'uralely ihrougliout 
the maes. Jf the.»-e two in^iredients havi* been duly mixed and worked up, 
the ma-^s thus obtaitu-d luus to n main quiet during ai lea.-t eight days, that 
tho tow may have time to i'ombino ihorou'^idy witli llui lime. If the mortiir 
is to be u.««.il. it is to bo a^rain well stirred up. and in to be spread with a 
small trowf'l. F«jr the .-.ik.» of proieeLino: ii still mon* from the action of 
water, and to mako ii dumbl"* Ibr a louj; time, ii is then to be e»>atetl with a 
putty which is called luLiu. and is thus prepared: — To 100 oekas of freshly- 
burnt lime, which has been convirtcd into dust. 'J5 oekas of the best linseed 
oil are added, as well as 20 drachms of rough cotton. The lime is to Im 
worked or mixed in a wooden chest or Itqmv;\i, Vi\\\\«s ^\^ XvoJBRft^ «^ *sA. 
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cotton arc added in succession, until the mass has attsuned the cacassAiefnsf 
of dough. This maHS is pre8cr?ed in larg:e pieces resemhling loayes of 
broad. If it is to be ascd, it is stirred up with linseed oil until it beoomeB 
fluid, and fit to make a coating, which is painted over twioe or thrioBL 
Cements so prepared and allowed to dry. acquire the hardness of stone^ rauk 
all moisture, and possess an indestructible durability. 

A(rnOX OF SEA-\VATEll ON CEMpXTS. 

M. Vicat states in a communication to the French Academy, that he has 
determined as the result of hu experiments, that sea- water will destroy every 
cement, mortar, or puozzolana, if it can penetrate into the mass immersed in 
it As, howcviT, certain of these compounds are perfectly durable when con- 
stantly immer«ed in sea- water, they can not have been penetrated by it Iti 
penetraticm has been prevented by the surfaces, and the power of this inar 
bility to penetrate is cbieliy caused by a superficial coating of carbonate oi 
lime which has formed either anteriorly or posteriorly to their inuneTBon, 
and whifh in time auprments in thickness. The eflfect of a kind of cements^ 
tion produced by the decompopition of the sulphate of magnesia, of the sea- 
water and the deposition of carbonate of magnesia, in the superficial tisane 
of the mass, and the formation of incrustations and submarine vegetation, 
contributes also to this impermeability. But all such superficial impermeable 
coatings arc not attached with the same force to the mass which they enr 
velop. The differences which have been observed in this respect depend in 
some cases upon the chomicai constitution and upon the peculiar cohesion of 
the silicates, and in others upon their submarine situation, relative to the ac- 
tion upon the waves and the rolling and dasliing of shingle upon them. 
Hence the differences which have been obsen'cd by engineers in the durability 
of concretes of which such silicates form the gauge. — Compies Rendus, Jan. 
1854. 

ON THE PRODUCTION OF ALCOHOL FROM BICAEBUEETED 

HYDROGEN. 

The following account of this most important chemical discovery of the 
year is taken fi'om the proceedings of the French Academy: 

"WTien the chemist exerts his skill on materials of organic origin, he ex- 
tracts a series of substances, each proceeding from the other, whose compoa- 
tion becomes more and more simple, until it rexiches some species known to 
mineral chemistry. Vegetable economy constantly realizes under our eyes the 
inverse operation ; it takes in air, water, and mmeral elements which it assimi- 
lates, and, in virtue of certaui of its own forces, disposes them in molecular 
groups of a certain stability. It would appear as probable that thcso forces 
are inherent to the exercise of life ; nevertheless it may bo conceived that be- 
fore the constant challenge given by the " subtlety of nature" to the " sub- 
tlety of sense and intellect," science should endeavor to imitate nature, and 
try to ascend in the series of comb\na\\oT\a from. t\\ft wra^Ve?*. ^ the composita 
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Ghendsta knovr that by following an aociistomed routine, alcohol (an organic 
mbstance) may be decomposed into two simpler compoundfl, viz., water, and 
bicaiboietcd hydrogen. Hie plan is as foUowTi : alcohol is placed in a retort^ 
with a portion of concentrated sulphuric nvid. On the application of heat, 
carbureted hydrogen gas is liberated, which biiniH with gn^at brilliancy, while 
steam and a measure of water is left bcihind. The inverse operation to this 
would consist in uniting the bioarburttcd hydroj((.'n and water in such pro- 
portions as to form aJcohoL This, and otlicr like operation?, chemists have 
deemed impossible. It was tlie probloin which M. llorthulot, of Franco, pro- 
posed to himself, and which hits resulted in a coinplote solution. The point 
which is, perhaps, the most remarkable of the ijroofss i.s that the solution ia 
grounded on the use of the same body which hitherto has served to eCfect 
the decomposition of alcohol. The same sulphnrie acid whidi at IGO degrees 
Centigrade acts to scpanit'» water from the carhureted iiydrogcn acts alto- 
gether differently at the on.1inary tonipcraturo; in contact wit! i the gaseous 
body it gradually absorbs and di-sp<\ses it to nj-ontcr into combination. 

This is the plan followed by M. IJorthelot iu hi^ o.\iKTimont.s: Having pre- 
pared about thirty quarts of bicarburctod hydro-rc'n, he placed them in a 
dose retort wiih 900 pjrarnmcs of pure and hijrbly com^'ntrated sulphuric add. 
To this wos added live or six volumes of wattT. The whole was then sub- 
mitted to suix^«»i»ive dijitillations, carbonate of potasli being used to retain the 
water. In the List condeu}-«?r, M. IkTth'.'lot lound 52 ^:ranmies of an alwholic 
Bquid, corrcpjioudinjf to 45 jrr.vnuneH of iibsoluio alcohol, and three Ibiutlis of 
tbe gas enii>loye<l ; the rt'Djainder was lost in tlio niaiiipuhitions. This alcohol 
possessed all the projKjrties of ordinary aKilml; tho i-moo tiuite and odor, tlio 
same point of obtiUition, tho same inrtammabilily at Iho approaiii of a body 
in combustion, and the same colored flame; it had, too, the sjinie dLssolvuig 
power and the «ime reaction on all bodic-j* — it was inde<.'d n'gcneratod alco- 
hol. The bicarburetcd liydro|,'en usod by M. licrt helot was obtainod from 
the decomi)o.sition of alcohol; he made also other experiments with bicarbu- 
retcd hydrogen found in counnon illuminatinjr gas, and obtained the same results 
In this C'lso, then, beyond a doubt chemist r}' has succeeded in making and un- 
making tlie wmie coniiKJsition of orj^anie oriirin, and (i.K?rhaps tho curious 
point) it was made in both insUinces by tiie siniu; roa,wut, by a mere change 
of temporattire. M. llcnheliit had aln^uly obtainod analojrous results by ope- 
rating on tho produetH result in jr from the dc-(?om]K>?itit)n of oleaginous sub- 
fstanccs. \ly placing these products to;^rtlur and lettini:: them act slowly at a 
suitable temiJcratiirc, he succeeded not only in rc^^nierathig the natural futa, 
but aasoolatiug these products of dec»)niiH>sition in diHerent manners, he huc- 
oceded in forming bo<li(.'S analogr.us to iho fais which arc natm^aliy formed. 
What can ha concluded thun lluvo dilVerent examples, but that allor being 
successful in transforminir a coni])osite substance into two others, tho chemist 
has always a riulit to hope li<» may l-.e al»le tc» n-unite them and remake that 
which gave them birth. In any event sueerss would be an interesting fact 
for seienco, and besides such a lii'-t wouM pivc ri«e to inip<>rtant appliciitiona. 
Thus when diJnte sulphuric acid is allowed to aci upon cane sugar, the latter 
fr converted into glucose, or the sugar oC gra^pca— xYka ^V^ wajga \a^\&% 
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ad'Iitioiml criuivalr-nt of water. If now we could effect the mTeree readioi^ 
gr:i|io sii;j^.ir would ))o tnin.sfornicd into cane sugar, and as the former obh 
easily Ik; ohlaiiicd from wootly liber or starch, the inverse process would ena- 
blu 118 to traiislbrin siiwdsist iulo r-aiui sujrar, or t^iblo sugar. 

M. licrtliolet has monovor siiljmittod his experiments to another carburet 
of hydrojfi'u — "pivjpylcne.*' Stibinilled to the action of sulphuric acid, and 
to sm-eessivo distillations, it '/nvo a spirituous h«iuor which presents the most 
strikin;< aiialo;^y witli onlinary alcohol, and which from this quasi-identityhas 
been called pn)pyli(.' aJmhol. 

According to Marx, this discovery, put forward by Berthelot, was made 
twenty-.sev'.-n years au:o l)y Jleunt'l, wIjo, in the Fhilosopldcal Transactions &a 
1828, J). :'05, says: " IJy conil-ining oleliant gas with sjulplmric acid, we may 
form sulphovinic Jicid, from which wo may obtain at pleasure, by varyiagthe 
circumstances of decomposition, either alcohol or ether."' The method of 
perfonnini; this exi)eriment now recommended is to pass common eoal gas 
through .sulphuric acid, and then to add water in excej?js. 

ACTION OF AJX'OIIOL LTOX TUE STOilACII. 

The following faets respecting the action of alcohol upon the stomach and 
tissues, e(.immunic;it(Ml bv Dr. A. A. Haves of .Boston, are somewhat diQcrent 
from the generally-rt'ceivcd ojunions on this subject: 

Undiluted alcohol consists of -1 equivalents of carbon, 6 of hydrogen, aud 2 
of oxygen. This substance in its undiluted state, introduced into the stomach, 
caus(?s death, and is ranked by toxicologisis among the narcoto-aerid poiions. 
In a dilutvd state, mixed with ln»m one to eight limes its volume of water, it 
repres.ents the active i)rincii)les of nearly all tiio alcoholic liquoi-s. Leaving 
out of view the volatile aromalic^ oils, the sugar, the vegetable matter, etc., of 
the distilled and fermented liquors, we have to consider the mixed vapor (£ 
alcohol and \vat;T, exhaling in the liody al the temperature of 98° Fahrenheit 
Tlii:^ vapor, when it (!omes in contact with oxygen, either as a gas or dissolved 
in lluids, undergoes a rapid change, resulting in the formation of aldehyde^ 
which co]isi.st.-. of -J euuivaleiils oJ' carbon, 4 of hydrogen, and 2 of oxygen. 

This subsliuiee is the miiibrm ])i\)tluct of The exj/'osure of the mixed vapor 
of alcc.]if>l and water, in contact Vv-ii.h extended and porous surfaces, to the 
smallest quantity ol' oxygon the alcoholic vapor can combine with at 98° 
Fahrenheit. 

The evidence of its production in the system obtained by Ducheck and 
others, is sustained by appropriate chemical exiKdmenis. As alcohol cor- 
rugates the tissu(*s and coagulates the blood, it docs not probably pass into 
the circulation (and in experiments whicth seem to show its existence in the 
blood, (-tc, aldehvde was probablv mistaken for alcoliol, which it verv nearly 
resc*mbles). Aldehyde boils at 71° Fjihrcnhcil, and therefore exists in the 
system o!ily as a vajjor, capable, if restrained, of exerting a high tension. Its 
allinity for oxygen is very strong, and Iw the union of one of its equivalents 
of hydrogen with oxygen, water is formed, and the substance is changed to 
acetous acid, l^obably the oxydation is caxnrisd oilg at^i^ further m the body, 
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md Metie acid is formed. The heat produced by the combioation of oxygen 
with the hydrogen of alcoholic vapor is not a now quantity gained from a 
wpedaX food for respiration, but it is licat from one source substittUed Jbr the 
heat whieh taavld Jiave been obtained firom another source. 

Alcohol, in changing into aldehyde, abstracts oxygen from the system. 
The result of this is an increased respiration to restore the oxygen thus token 
away, and an apparent increase of heat. The action of alcohol in the system, 
so long as it remains alcohol, is to excite and stioiulutc ; atterword, as alde- 
hyde^ it acts as an anesthetic. 

m 

A3OI0XTA AXD NITRIC ACID IX KAIX-WATER. 

The following are the results of the experiments unJenaken by Messrs. 
Lawes and Gilbert, of England, tor the deteruiinatioii of the amount of ammonia 
and nitric acid present in rain-water. The average of the dftormi nations 
made on monthly mixed samples of rain whi(.-h ft'll nt llotham&ted, J<!ngland, 
during more than a year, gave about one part of ammonia per million of rain- 
water; the average of many determinations by lioussingault at Alsace, in 
France, was about four fifths of tliia amount ; while the estimations of M, 
Betnal and Boussin^^ault at Paris jrave as nmcli n.s 3 or 4 pjuts, or even more, 
of ammonia per million of niin-wator. The amounts of ammonia obtained by 
Messrs. Lawes and GillxTt in the rain of dillorent entire months, when con- 
sidered in connection with the registered amounts of fall, the direction of tho 
wind, and the general characters of the weather, wero jierfeotly con.sistent in 
kind with the results of Boussingault in bis special examinations of rain falling 
under difl'erent circuin.*»tiuices, of the waUT of dew, fojrs, etc. 

In regard to the quantities of nitric aeid obtained, tho authors do not speak 
with OS much conlidencs conwfniini^ the ammonia, avS the methods of de- 
termining small ([uantitii'S of nitric acid Jirt? )»y no means satisfaetory. As a 
general result, however, it would seem that while tho per ceritago amount of 
ammonia was generally less in the rain of thuIlder-^torms and when therowas 
a large fall of raiu, the amount of nitric acid, on the other hand, appeared to 
be increased \mder the mtluence of storms. The rtrsults further indicated 
tiiat the amount of nitrogen yielded by rain-water in the form of nitric acid, 
was considenibly givater than that whit:h existed as annnouia ; and since thero 
could he no doubt that nitrates applied as manure greatly enhanced tho growth 
of plants by virtue of the uitroj?en they contained, the amount of nitrogen 
brought down from the atmosphere in the form of nitric acid must be con- 
Bidered to have a very important inlhicnce on vcgutation. — Cfiemical Gazette. 

NEW INVESTIGATIONS IN AC;RICri/rrRAL CHEMISTRY. 

Tlio fijllowing communication has buon read before the French Academy, 

by M. Koy: — 

Of all the ammoniacal salts the carixjnate of ammonia is the only one which 
Aimishes assnnilabie nitrogen on a largti seale. The leguminous plants of 
artificial soils have tho remarkable faculty of absorbing gaseous carbonate of 
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■Bimonto bj means ci' their leavM. Tliiii prniMUty ramlMs Uma ptanta nda- 
kUe Id agricolture. ijraioa in geoonil, Ihaw of iwMml dcucIoti unci cer^Jjy 
do not abaorb <:,irlmnuL(< cif ommoiiDi b? iumiuj uf Ihwir Iphvw, Uiuy uulr al 
wrb It in a staie cl'^olutioD b; mcona oftbeir apongiolee. « 

Tha nitroget (.]' i!i._- air i* noi ahiorbed by tha iierial wgnns of plaoU, but 
Um nitrogen dj-enivrd iii wawr, wbioJi peoetrBtes into planla iij m 
their roots, is a-.-Iinilnlvil. Thi» explains tlie contratliclaiyatateioeiitsDt'MlL 
Boil89Uigatilt Bh^rj Yiw-- tin to [ha aflsiiuilatiDii of nitrogoo, A fdctut ploood ii 
a limited Btmo±|ilL< n , u likli tliu9 occninpliabea bH (be phases of itsdewleii- 
ment, docs not ir.i!i-.;iirN' ivaii-r by means of its loavta. It follows ihiit it ooljr 
absorbs a limits, ij (ji^.^jIliv lT wjitcr hy meana of ib) footfii and conspqueotir 
■n inapprcciabl . - .|:].irili(y or nitrogCU. 

Plaster prodi.K-.,j ,, .iin^tt and marked sfleot only on pJaale whii-li ai 
evbonateorai,! ,,..i,u \a :i gaseous Blate— that is, by mcaiu of tlieirla 
■nch ere the le/iiiLiL-iui]-; iiliuiiB ofartiticial meadoire, lucerne, eu", ThoaOaOt 
of t^astei is to cnuso the absorption bytbe leaves oTthBotrbonato of ammooia 
irllich the dew and rain bring to the snrl'uce of the eaith and planta. During 
tho last stage of dccomposiliou of mouurea, tlic uitragcD U di^ngaged trom 
the soil in the etnto of carbonate of onimonia. Tiio dew brings it back upon 
the plants moisteniag thvir surlaces and obstructing ilioir rcspiraUiiy organi. 
la these conditions tlio carbooato of ammonia can not be absorbed. It is 
diaei^aged among the first producls of tho vuporization of the dev beloro the 
■tomatea are dried. The preseneo of plaster in tho soil and on the plants baa 
ttds effect; let, of tlxmg the ammouia in tho dcw in a stiUo of Eulpbate^ and 
fbnning, at the same time, carbonate of limo ; Sd. under the influence of k 
oontinuod Taporizatioo, when the or^ana of plants are not rooistcncd, the 
anlphate of ammonia^ ivhicb is not volatile in tlie presence of carbonate oC 
lime, canaes a slow disengagement of carbonate of ammonia to the Oi^ans of 
absorption, and tlio rc-fbrmation of sulpliate of Hme. Tliia latter thus acta 
indefinitely. 

Piaster and the leguminous plants on vhich it acts consequently (ud in 
enriching nilrogenoua manures; it is to tha enriching tiiat I attribute generally 
the potato disease. The carcfiil study of this niattt-r lias sliow^ that the 
diaeaae which destroys tho potato is due to tho absorption of cariiooate of 
ammonia by the roots of the plants. There is nn claboraOon of the nitrogen 
In fermentation in the superior organs, an accumulation of tliis matter in tlw 
tuber — whence all the nymjitoma and manifestations of the disease. I havo 
proved tho correctness of this conclusion by causing the absorption oC car- 
bonate of ammonia by some roots which became thus inoculated, if I may 
tiw the term, with tho malady in difftTcnt dcgrci'.i— ComjXca Bmdta. 

ISVmBCI HOVE OF 1 

At the last meeting of the British Assodation, Dr. Dauheny gave m 
flf K new method adopted by him for indirectly determining the pi 
pte^ihorlQ Bod in locdca, and of obtaining pR)o& of it* ezialencs in tlwBi 
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rodcK Hid OHiaei' In wlilch lie nuui" bis cixoini Datum wna bjr Mdag ccrtun 
i-tHiianB of *l«T«i iliffioraut ipecies oT nick, lutvinfC tiio Hoil wliicU contrtKl it 
. oUnly niinoiDd, Tlie ro<* was tlian bruised till it had tho i^ipaunnce of 
...inUDOO soil, ns lukd inlnxluced abore 32 cwt. into Ida garden, uid ts 
- rrofi o/ luitiiinD f^n upon b, imd be wns thus obla M adriLiioe it geaieni 
_Jfcw wy wild rog*fd loihv pn^aiwicorpbo^liorii'aoidiiilhe rotk. Mr. Gilbert 
ui Ricic wouU be of little uao tbr nuuiiiliiuliinng nad ngricuUunl 
itvM it uoutttiDed at least 60 per cent, of pbotipliut« of Utnft 

AdSIUlLATION OF NITROGEN BY PLANTS. 

iect in still imdEf discusaioa lunong tlie Prencb aavam. U. B 

rial* in denjiii^, more strongly iIibd ever, thul pUnts can ui 

directly Stota tlie almospbere. His CTpcrimcnls bare ijwi^fi 

litnited portiooB of air, while M. Ville, □□ bis side, bos oonstautlf 

the free sir, nud peisetcruigly BuaCaiiis the fliatioa of uilragML 

axplonatioti, olTercd by M. Roy, appeals to hannaniKB tbcM 

■MtiltB. He admlta that nitn^oo IVom tbe air is not absorbed ttr 

t but that, when dissolved in wider, it is taken up by Uu n 

it in an iuakecd portion of atmosphere, whii^ ti dl^Teloped vrlioUf In 

km, does uot transpire water bj tha leaves ; and hence miut Abaorb 

IB only a very^ limited quantity of wator, and oonsoqueatly mi lia^t- 

(Uantity of nitrogen. Suoh is the c^e io the expcrmeots of Bi 

On the conlrary, a plant endowEd with great powDis of trausplm- 

whoBl, placed in tbc appuiatus of U. Tille, absorbs a* much n 

tnuiS|KrDtion ia more active from tho renewal of the air. Xhs 

aogen iriilcb la then taken up by the water into the inls ~ 

tuA ■mrimiln'H. ia Bofflcient to be Een^ble in ooalyaiii. — Aria 

^ SiiUman's JournaL 
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cnlcs of o^^^'tIlic matter arc exposed to the action of the air. This is probably 
tlu* cuujj*.' or tlu.' effioju'y of dt^cp harrowing or plowing. Manures produces 
lai>C'' quantity of carbonic ncid, and most when most decomposed. Forez- 
ami>l»': 1st. Tresh cow-duni^ jcives ofl', in 24 hours, 12 litres of carbonic add 
per sqnan.' metre ; if kfi)t fur A days it gives about 20 litres of gas frofm tbe 
simie PuiMrlicii>». 2d. Fivsh horsc-ihmg only exhales 5 litres of carbonio 
acid jier K(|UJiro metre in 24 liours. After 4 days the fermentation becomesBO 
conMdcrablo that the proihiftion of gas rises to 88 litres per square metre in 
21 hours. Th'* tiiicknoss of the layers experimented on was uniformly 8 cen- 
tliii: In-.*. J.'ry .su<^ar and moist wood alcohol do not produce carbonic acid; 
f-uiuKj r.'xii.'ili s a very small (iiiiuitlty ; 1 kilogram of unbleached flax diseo- 
gJi^^M spc)nt.in''on=<ly from 1 1 to 12 litres in 24 hours, after having been ex- 
po.«od to tlui air in a damp Ftate for 3 or 4 days. The temperature during 
thrso expf-rinients varied Iruni Gb° to 8G° Fahrenheit. Tho results of these 
cxpoj'iments show that tlio (quantity of carbonic acid furnished to vegetablsfl 
by tlie decomposition of the organic matters in the soil, is more conside^ 
ablo than has hithfrto been sui)po.scd. It is pretty generally admitted that 
tho carbonic acid nccfs.-ary to vegetation is due almost entirely to the respira- 
tion of animals, an-l ]K)nd<"ratlon has been establislied between the two 
kingdoms which has been, p'.rhap.^'. too absolute, when wo consider the great 
quantity of carl»on annually fixed in the mass of vegetables which cover the 
cultivated porti(;nsof the earth, and the comparatively small relative quantities 
of carbonic acicl furnished ]ty the n.'spiration of animals. My experiments 
appear to me destined to prove that if wo consider the amount of carbonio 
acid emanating lioin animal respiration, combustion, and volcanoes, it will 
still be necessary to attril)uto to the production of carbonic acid "from the 
surface of the eaiili the greater share in the alimentation of vegetables. It is 
rational to admit from the above that vegetables are placed on the surface of 
the earth In an atmosphere charged with carbonic acid, which is perpetually 
being renewed, and is the most abundant when the temperature is high and 
the soil moist — circumstances which aid the decomposition of manures. 

OX THE ORIGIN OF GOITRE. 

M. Maumene, of France, has recently been engaged in investigating the 
causes of goitre, or the frightful swelling of tho glands of the neck so conunon 
in Switzerland and some districts of France. Goitre is undoubtedly due to 
the action of certain waters in particular cases. Some young men have been 
known to give themselves goitre in 2 or 3 months to escape military service; 
successive flimilies have been found to be attacked with goitre when they oo- 
capied houses on certain streams ; even animals develop it in these condi- 
tions. J.[. Maumene, suspecting, that the fluorld of calcium might have an 
important influence, admhiistered this salt, together with the fluorido of so- 
dium, to a small dog fcr about 4 months. Tho effect was to produce an 
enlargement of the neck to such an extent as to attract notice, which enlarge- 
ment has remained permanent. 
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OX THB CONSTm-Tl<)N AND PROPERTIES OF OZONE, BY 

THOMAS ANDREWS, F.R.S. 

The conflicting views which havo &o lon<? cxiflt(.>d as to tlie tnio constitu- 
tion of ozone, induced tho author to undertake a oarelui investigation of the 
whole subject, particularly a'* he h;*<l rejiw^n to douht the aceunicy of the only 
quantitative experiments wliich have yet bi>en in.'i<lc to elucidate this diflieult 
question. AecorcUng; to the expi.Tiiiu'nls bcloro made, two subrttaiiecs liave 
been confoniuU*d under the name of ozone, one a compound Iwjdy, having the 
formula 110^, the other an all«»Tro|»u' varii."ty of oxyjrun. To as<."orlain whether, 
in confbmiitv with thi.s stati-mcnt, ozone obtalnLil in the eleeli-olv-sis of water 
contains liydrnpui asaeon.-uiu«'nt. lh«*autii(»rmade iwoserii-s of experimental 
In the first .serien he fallowed nrskrlv tho saiih* lim- of inve^ii^alion ]»v which 
its compound naluR* in ?\i\)\)O^M to Iiave been e.-<tnbli<<hed, but nKKhlled so as 
to avoid a smn.'.-.' of error, which, if m-glcett-d. viiial'\s aUogetht-r the results. 
Eli.'Ctrolytic oxy^rcn, unless viry glial or«j«;autions are taken, is always accoin- 
panied with a small but appn-riablo quantity ufearlHinicai-id. whieli is liable to 
be partially absorbed by the i)otassji set frei* when a neutral .sijhition of iodide 
of potajisium is decomposed by o/,«)ne. l*y adiling a litllo hydrochloric acid to 
the sohition of iudid<? of )>otassium before the commencement of each oxperi- 
mcntt tliis error may be avoiili-d. The method of performing tlie i'X]K>riment 
was to cotiduet a stream of electrolytic oxyt;»'n ilmnigh a e-omiiound apparatus 
prcvioiwly WL-ighed, whicli eontain<'d on one side an acid solution of iodide of 
potosiium. and on the other sulpiiuriea-id; the Ibrnnrtodecomixise the ozone, 
tlic latter to pn.'vent tho e.^cqio <,C moi>iurc. Tlie increase in w«.'igiit of this 
ap|)aratus gsivo the entire weight of the ozon*-. and tlic iodine, when sot fiXM) 
and FLHluceil to its efpiivalent in oxygen, the wciijiit of the active oxygen. 

The result of five experiments j»-. rl«»rmixl in this manner, prtivi-d that the 
active oxygen is exactly equal to tli'.; weiglit of the o/jouv, and is therefore 
identical with it. 

In the next series of exivrimcnts, tl-.e author sliows that no water is pro- 
duced by the decomjiosition of chTtrolytie ozone l»y heat J^jirge quantities 
of electrolytic oxygen, eontainin-i' from :>8 to l»7 milligi-ams of ozone, were 
decomposed by heat, but no w.it« r was obtaii.«'d in a weiglied ab.soq>tion ap- 
paratus, in which tln' gas was exi>os.Ml. not oiUy to the action of sulphuric 
acid, but was aUo passi-il tlinmglj a tube containing auhydr^m** phosphoric 
acid. Having eontirmed by n-wext'erimcnts tin- t'acl that ozone is formed by 
the action of tho eleetrieal spark on ]Miri' ami dry (oxygen, the author proceeds 
to institute a comparijvm between tlie projv-rti- s of iv.onetL 'rived from dlirerent 
BOUrcesL These he found to l»c in e\ cry re-ji'it f !:e same. The oz(»np. however 
preparecl, is destroyed, or railur convert* d info ordinary oxyp*n. by exjv^ure 
to a temperutun." of about 2:i7° (Vntigra'I«\ an<l c;italylically, \>y being {Kissed 
over pcroxyd of manganese, no water being formed in either e;uk'. It is not 
mbflorbed by water, but when .sullii'iently diluted with other gases, is destroyed 
l^ agitation with a largo qnantity of walei; \t \8 fiVao, couVrarj \vs\.\Mi >&a»aL 
gtMtemeDtSf (IvMrovKl by being agittUed ^Y\\Vv Aimc-vrvkVct BL\v\\yMs\aiv;ii^«a. 
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provided a sufficient quantity of thoso solutions be used; it has always tiia 
nunc pi.H'uliiir rxlor ; it bleuchcs witliout producing previously an acid reao- 
lion ; it oxydi/.cs iu iJl cslscs ilic same bodies, etc From the whole investi- 
gation the author drawn the conclusion "tliat ozone from whatever source de- 
rivcil, irt ouo and the same Fu])8tance, and is not a compound body, but oxygeo 
in an altered, or aliolropic condition." — Proc. Royal Society. 

Injiufni'c uf Ozoue. — i'oT some time past continuous observations have been 
2nad«5 in ]Curoi)e on ozone. The general result of many scattered observers 
BoeniH to show that there rcjdly exists an intimate connection between the 
quantity of ozouo in the air and certain epidemic diseases, such as cholera, 
grii)pe, intermittent fever, etc. It is claimed to have been established that the 
appearance of the grippe coincides with the presence in the air of an excess 
of ozone; whilo on the contrary the invasion of cholera is accompanied by an 
almost complete absence of ozone in the air; this is at least true for Berne, in 
Switzerland, and Slrasburg and Xaucy, in France. It will be remembered that 
this view of tlie connection of ozone with cholera was taken by some of the 
medical journals in the United States in 18-19, at the time of the cholera in- 
vasion. 

The following is a new mode of preparing ozone, or a similar body, whidi 
is capable of oxydizing silver, decomposing iodide of potassium, of forming 
annnonia, of disi'ngaging chlorine from hydrochloric acid, and of forming wat«r 
with hydrogen. It consists in treating jKToxyd of barimn with monohydrated 
sulphuric acid at a temperature below 70° Centigrade. The oxygen disengaged 
in this process possesses the properties named above, and it has the charao- 
teristic odor which is known as the lobster odor. 



ON TIIK niKPARATIOX OF CALO:^rEL IN THE HUMID WAT. 

It has long been known that protochlorid of mercury is precipitated from 
the solution of the perchlorid, by sulphurous acid. This behavior appears 
to l;e available in the practical ])reparation of calomel. It is obtained as a 
very delicate powder in this manner, and of a dazzling white color, whidi 
glistens in the sunlight. The ditlicult process of sublimation, and the tedious 
preparation would be thus avoided, and its preparation in the laboratory 
would 1)0 a very easy matter. It would be obtained immediately in the 
finely-divided state in which the pulverulent subhmod calomel is procured, 
without any necessity' for an operation of so much danger as the preparation 
of calomel by sublimation, which, moreover, can only bo performed on a 
large scide. As tho calomel foiTued by sulphurous acid is crystalhne, and 
therefore in the same condition as tho sublimed, there can also bo no doubt 
that it will not differ from this in its medicuial efficiency. For its preparation 
it is only necessarj' to dissolve commercial perchlorid of mercury in water 
heated to about 122° Fahrenlieit, until tliis is saturated, and afterward to pass 
sulphurous acid gas into the hot solution. Tho gas is evolved by heating 
coarse charcoal powder with concentrated sulphuric acid. The separation of 
tho calomel commences immediately. "When tho solution is saturated with 
gas, it is digested for a time, then left to get cool, and filtered from the 
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oalomel, which is aftcn;i'ard crushed. — Professor Wfioier, Chan, CfcaeUtt 
July 18, 1854 



MISC'ELI-ANEOUS CHEMICAL IMrJROVEMKNTS. 

Black Staia fi)r Wood — ^Tho Ijowlon Cfieviical Gazette gives tlio following: 
4 lbs., or two quarts of l)oiling water arc jjourcd over 1 ounce of pounded 
commercial extract of logwood, and when the polutiou is efl'ccted, 1 drachm 
of yellow chroniato or])c)tai<li is addtd, and the whole well stirred. The fluid 
is then ready for uso as a writing ink or wood stain. It lias a lx\uitlftil violet 
blue color, but when nibbed u\xm tlie wcKi<i it produci-s a pure black. It is 
applied to the wood witlnmt warming or any other prq»aration by means of 
m brusli or sjjongc'. AVlicn dry. tlie application c»f ilio dye is repeated, 
and three, or at mof-t four applieatirmp, produce a dci'p black color, which 
acquires the highest beauty when polished or >iainod, and with equally good 
results with difleront kind.* of wood. 

Sofi^niri'j llurn. — Tin; London Arti<an nK-niions an invention for softening 
horn, and rend«.ring it i-lustif like whnl«.'l»oni'. The horns are (.■leanod, split, 
opened out and tlattt-ned, and iminorK.-*! lor several diiyn in a bath com- 
posed of 5 parts of glycerine, and 100 parts of water. Thry are then 
placp<I in a M.'cond batli, consisting of l\ quarts of nitric; acid, 2 quarts of 
pyroligncous acid, 12^ lbs. tannin, 5 lbs. bitartratc of i)otash, and 5 lbs. sul- 
phate of zinc, with 23 g:illons of water. Af\er leaving this second bath 
it will have acquired a suitiible degree of flexibility and elasticity to enable 
it to be Mhfd as a substitute for whalebone for certain purposes. 

Improvement in Pnporiwj Viyfalk Fih.r. — The fallowing is the claim of a 
patent recently granted to .1. Blane, of New Orleans, for improvements in pre- 
paring vegt-table fibers: — I d«) not I'laim burving tlio plants in either wet sand 
or mud, as descri!K"d in the '* India" process, Pjund in tlie A'jriailfurol Rt-ports 
of the Patent OlTico for 1854, jiai^e 174. Nor do I claim pimply rotting the 
plants on end with the butts down. But I claim the staking of the plants, 
butts down, in a pit dug fi)r said puqjofc, and eurruunding them with dry 
leaves, or straw, with earth thrown anjund the samo, thereby inclosing 
them entirely on all sides, leaving the top ojien and uncovered, as fully set 
forth. 

Gun Cotlo)}. — The n«?o of g\m-cotton for artillery has to some extent l>een 
adopted by the Austrian goveniment during the past year. Four batteriea 
(32 pieces) have been already ctmstrueted, and othors are in pn']»aration. 
TwehtJ-poundors, int«ndofl to be iisod with gun-crotton, rerpiire only the same 
weight of metal, as six-pnunders. The following are some of the nsulrs of 
experimentation with this subsiano'': — A twelve iKv.in-l ball was iircil trom 
agim, charged with jMiwder, at st»me thick boanls pre|>ar« d l«»r thi* puri>o?e, 
and another ball, of the tamo weight, wa*-' fin-d from oiv t'\' the new guns, 
charged with gmi e<»ttou; altliou'.'h the now guu was six hundred yards 
fizrthcr from the target than the old one, the Imh* made by the shot of tho 
former was well defined and clean, while the orlflcc imudc by the lalUtc v«a 
Jigged and splintery. 
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IMPROVEaiENT IN SUGAR REFINING. 

In somo stages of sugar refining, and in Turkey-red dyeing, bullock's blood, 
in a natural state, is used, and in this condition it is difficult to cany and dift- 
agrreeable to keep. To obviate these evils, J. Pillars, of London, has taken 
out a patent for pressing the clotted blood of animals into cakes, then drying 
them witli currents of hot air. It is afterward ground to powder in a machine^ 
and in that state is used by sugar refiners and dyers. This is certahily a 
valuable improvement over the old method, if it answers as good a purpose^ 
and the attention of all sugar refiners should be directed to it. The serous 
portion of the blood which has been pressed out, is dried like the clotted 
parts, and is supplied to calico-printers for using with their colors, and also to 
the refiners of wine, for their operations, as a substitute for the white of egga 



RENDERING WOVEN FABRICS WATER-PROOF. 

An invention by James Murdoc'k of London, renders cotton cloth wate^ 
proof by the application to its surface of the following varnishes: — ^In three 
gallons of water, half a pound of alum, one pound of ox-gall, and two pounds 
of linseed cake, are boiled for one hour, then allowed to cool, and applied 
with a brush to the surface of the cloth to bo coated, which is afterward 
placed in a stove-room to dry. The next coating is composed of 3 gallons cS 
linseed oil, i- lb. of litharge, -J- lb. of India-rubber, -J- lb. of tar, and ^ lb. oi 
Prussiiui blue — the latter as a coloring material. These are boiled for about 
an hour, and well stirred all the time, when it will form a strong varnish. It 
is now allowed to oool, and is put on the surface of the cloth with a brush or 
machiue. The cloth is then allowed to dry again in a stove room, and when 
dry, its surface is nibbed with pumice-stone to make it smooth. The third 
and last coat Ls composed of 3 gallons of liusecd oil, boiled over a strong fire 
for 2 hourd, with 2 ozs. of the salts of tin, and the same amount of the sul- 
phate of zinc — ^iDoth drj-ers. This varnish may also be colored with Prussian 
blue, or other coloring material. When cold, it is applied to the surface of 
the cloth like the other coatings, and the cloth is afterward dried in the same 
manner. The last coating is given with a thin copal varnish. 

ON THE ABOLITION OF THE SMOKE NUISANCE IN ENGLAND. 

At a recent scientific meeting in England, Mr. Spence questioned the great 
benefit hkely to be derived from the abolition of the smoke nuisance. The 
imperfect combustion of fuel, as carried on at present, only led to an annoyiDg 
deposit of carbon, and this Mr. Spence regarded as a healthy body. By the 
more complete burning of the fuel, this carbon would be oxydized into car^ 
bonic acid, a poisonous gas, and the sulphur at present escaping combustion 
would pass into sulphurous acid. He instanced the smoke-consuming move- 
ment in Manchester, and observed that vegetation in the neighborhood was 
being destroyed, owing to the very much larger quantity of carbonic and sul- 
cus acid3f which were now throvmmlo \ha aXmoa^Xi'etQ. 
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CHARCOAL RESPIRATOB. 

Dr. Sfcenhoufle recently described to the London Society of Arts a new 
specifis of respirator filled with powdered animal ch;ircoaI, to absorb and de 
atroy any miasmata or infections piirticlei) present in tlie uir in the case of 
fever and cholera hospitals, and of districts infected by ajrue, yellow fever, 
and similar diseases. The respirator tilted ciosoly to the lower portion of the 
lace, extending irom the chin to within half an inch of the eyes, and pro- 
jected about an inch on either side of the mouth. It thoreforc included the 
nostrils as well as the mouth. Tlio fr.uno of ilu? respirator was made of thin 
sheet copper, but the edj^os were formed of lead, and wore padded and lined 
with velvet, so that it could bo easily m;ido to lit tightly to the face. Tho 
powdered charcoal was kept in its place by mojms of two sheets of fine wire 
ganze, about a quarter of an inch apart. Tho obj<x't iu vic-w was, by liltering 
the air throu^li such a porous su'Dstanfc as animal charcoal, to iuiercopt the 
miasmata which mi^ht have ^ot mix^d with it. lli'pc-atcd trials with the 
respirator had shown that coitain noxious and ofTonsive (:a.si's, .such as am- 
monia, snlphureted hydrogen, and hydro.->ulphate of ammonia, hn^l been 
rapidly oxydated and destniycd in their ]>assa^e through the ^Kires of the 
charcoaL The author then mcntioucd h-. vcral instances iu which the iKidies 
of dead animals had been completely oovi.Tc*d with thin lavi-rs of charcoal, 
which entirely jireveuted any cllluvia or oilor boiiiir perceptible. He con- 
aiderod that covering a church-yard to tho dcjiih of lri»m two to throe inches 
with coarsely-powdered charcoal, woul<l oU'ci-iually prc-vent any ]iutrid exhal- 
ations ever llnding thuir way into the at.uDr'i.'heri.'. Charcoal, though a de- 
odorizer or di?iinfo<.-ting agent, was not, as laid 'lowii by elK-mical works, an 
antiseptic. On tiie contrary, it Divon'd the rapid decomposition of the dead 
bodies with wliich it was in contact; m that iu the course of six or eight 
months little was k-ll except the bones. 

An interesting experiment illusimiiug the sanitary powers of charcoal has 
been instituted at Su Bartholomew's Hospital. Lond"n, by Dr. Stenhouso. 
An atmosphere rendered highly oflensivt? l»y pu'.rofactive decomposiiion gouag 
on within the chamber in which it is contiued, is drawn through cliarcoal 
filters, by moans of a rotating lau muehjne, and i^ ]KLssed into an apartment 
adjoining. Although this air is disgustingly fetid, it liows out into the room 
perfectly free from smell. The remarkable ])r(»perty which charcoal has of 
condensing within its prirca large (juanlities of the fetid ga^ifs is greatly in- 
creased by a process of platinizing the charcoal. This new invention merits 
the attention of the man of scienei\ from the ex iraordiniuy energy with which 
ie acta upon the gases, and of all those pcrsi^ns — sciontilic or not — who are 
interested in the public health, since it furnishes us with a new power for re- 
moving Grom among us tho agents of disease. 
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ON THE GEOLOGY OF EXTREME XOBTHEKN" AMEBIGA. 

At a recent meeting of the London Greological Society, Mr. Isbiater presented 
a paper on the geological features of the extreme northern portions of Americai 
In respect to the llocky Mountains, he stated that granite, limestone, and 
slate (probably of Silurian age), and conglomerate and sandstone, have been 
met with on their eastern slopes. Hocks probably referable to the Carbonif- 
erous series, have been found by the author near the northern extremity of 
the range. The Lawrentiuo Mountains, or the range flanking the north bank 
of the St. Lawrence, also consist of granite, with other crystalline rocka 
These are prolonged (with a narrow slip of palreozoic rocks intervening) in a 
N."W. direction, ii*om Lake Superior to the Arctic Sea, in a broad zone of but 
slight general elevation. It is crossed by numerous rivers, and greatly inte> 
sectcd by lakes ; indeed, along its western margin nearly all the great lakes 
of North America occur. Between this range and Iludson's Bay is the great 
Silurian basin of Hudson's Bay, which extends also along the northern margin 
of the Lawrentine Mountains. The shores of the Bay itself are flat and allu- 
vial. The Silurian hmestono of Iludson's Bay has been traced more or loss 
continuously to the Arctic Sea, through the enormous range of thirty degrees 
of latitude ; and the fossils obtained from it, both in the North and near Hud- 
son's Bay, appear to belong exclusively to the Upper Silurian series. The 
Silurian basin of Lake Winnipeg was next described. Many fossils have been 
collected, but some obscurity still exists with regard to the ago of the rocks 
of this tract ; in some respects they appear to be referable to the Lower 
Silurian age. The valley of the Mackenzie River is chiefly occupied by rocks 
of Devonian age, in which sandstones alternate with bituminous shales, some- 
times to a depth of 150 feet. In the Mackenzie Valley there are also rocks 
referable to the Silurian, and some which the author refers with doubt to the 
Carboniferous series. The latter mclude — 1st, the great alum-shale deposits 
occurring along the Arctic coast from Mackenzie River to Liverpool Bay; 
2d, the extensive baud of Ugnite and coal, described by Sir J. Richardson, 
from whose account it appears that a vast coal-field skirts the eastern base of 
the Rocky Mountains, and is apparently continued far into the Arctic Sea^ 
where coal has lately been met with by Captain M'Clure. In the drift-coal 
of Jameson's Land and of Mehille Island, and in the coal-fields of Oregon, 
plants like those of the English coal meaav]!^^ ba.^e Vkeen Imskd. The author 
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next noticed the few patches of fosailiferoas ploistoceno deposits jct observed 
on the Arctic Bhoroe^ and the drift phenomena of the whole region under con- 
■ideration. 



ATTEilPTS TO SOUND THE XIAGARA RIVER. 

Several attempts have recently been made to soimd tlic river below Niagara 
Falls, one of which in thus described : " The attempt was made with an iron 
of about 40 lb. weight, attached to a Xo. 11 wire, all frtcly susiiciided, so as 
not to impede the fall of the wci}<ht. 1 then let the woij^ht fall from the 
bridge, a height of 225 fet-t. It struck tlio surlacf fiirlv, with tho ])oint down 
— must have sunk to some d«.'pih, but was not longc?r out of sight than about 
one second, when it made its itppraranc* njraiu on thr- surfaco, ahont 100 loot 
down the stream, and t-kippod alonu' Hko a chip, until it wan i-hockcd by the 
wire. We then commenced hauliii!:; in slowly, wlii'-li made the iron bounce 
like a Ixill, when a cake of ice struck ir, and ended th-i* srK>rt. 1 am satislied 
that no metal hsw sufllcient spccilu' praviiy to iMcn-e that currtMil. even with 
a momentum acquired by a liill of -25 lv«.-i. The vr.'locity of the ir<m when 
striking must have been equal to 12-1 feot per si:'.^)ii.l ; and, consequently, its 
mementum near 5,000 lbs. Its surfavo opi)o?r-d to the current wan about 50 
saperficJal inches. This will give an idea of the strcnifth of that current and 
at the same time hint at the Titan forces that have been at work to scoop out 
the bed of the Niagara river." 

OBSEKVATIOXS OX THE COAL-FIKLDS OV PKXX>iYJA'AXIA. 

The following interestinrr r^^nnrks on the coal-flcUl^^ of Pennsylvania aro 
made by l*rotl^ssor 11. D. lloororj*, a*? intr.Klu«'tory to a dc>«:'ription of numerous 
species of new fa*sil pUints found tli'Tc: — 

The following new ypL-ci-.'s of f(>>.'il plan!.-, one Inmdrcd and ten in inmiber, 
are some of the results of a swit-matic invcr-li'^jnon of tlio fossil llora of tho 

■ * 

carboniferous .«trata of Pennsylvania and the adja'X'ut coal-fu'hU of (jhio and 
Virginia. Many of these hitherto und'-scrihtd forms wore dL-^coverMl in tho 
slates, associated with t lie bcd.sof anthnvit'? in the coal-lieldsofca-st-.Tn Peuu- 
sylvania, which, compared with tlie hiturninous (.-rial measures of wo^tcm 
Ponn-sylvanijK appear not only to contain a greater variety of spccit^-J, but to 
present them in a condition of more ]K.Tr«H.rt presorvntiori for ytudy. 

Thew species, tv< brielly dc<«.Tibcd by Mr.'L'.\<ii':LTLUX. as-o«'iat^tl with l*ro- 
fesHor Rogers in the (icokv^ij-al Survey of IVnnsylv.-r.iia, constitute about ono 
half of the total number of well-dolinc?d firms hiihi/rto dei'.'t-tcd by him in tho 
coal measures and lower carboniferous rocks (ihe vc>pcrtiu«' sories) of Penn- 
sylvania : more than one hundn-d ofth-* two hundred and twenty species ex- 
amined by him provinvf to be entinly idtulioal with sp'.'cic:- aln.'adyrecoirnized 
in the Kurop«.-an coal-ticKN, and soim- lifry moro of ih^Mu showing differences 
80 slight, that a fuller cwmpirison with bu-itor si>e«'iincns, may result in their 
identification likowi?e. As n further evidence of the near atliuity of the North 
American to the fluropean fossil liora of the cnrboniferous age, he has re- 
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nuTked in the eouree of bia inTwtiprtioMi thiit Wan thwe niwr ■ jHuhmrt Hk ' 
teem reatriotcd to tbis continent an no? one of them in doM iiihlh«Mli1ii 
witli Europran forms. It deserreB mcntioii, monow, tlMt the Kmiiiimii^ 
European $pecii?!< arc likewise ths moat commcia Amotican odw. 

A slratignipbical Hnalysis of the antbradte meaHum of PennBflnal> caDi 
for their division into two GToupai a lower ieiioi^ diitingmdied bj the wMlf or 
very polo color of the aalies of nearly all the cool eeama, and an nppar anriM^ 
ioduding coals aa remarkable for jtc^dingoiilf piDldahorredaabeB. Bulaueu 
tbcsc groups Ihoru usuatlj exists, espedoUr in the Boulhem or PottSTilla 
basin, n small transition group of two or three beds of gray lah, or [iDkidt- 
gray ash coals. Tiiceuliro nuinbor of coal seama, of a thickneaa admittiiig 
mioinir, in tho midille portion of tiic southern baan, where the whole Smn^ 
tion is ihirttcst nnd mout rcpk'to in ooai-boda, does not exceod about twen^ 
five; and counting tiiosc nf all diinensionB, tho total series does not ameQiit 
to more tlinn from (liirty to thirty-flve acparate lajera. 

In the bituminoua coal-meiiJnircs west of tho Allc;rhiiny Uountohi^ the 
whole number of vroilcablv acnins is less thuu one half <if that abova named, 
as bel'inging lo the nntbracilc forinntinti, wliilc, ineiuiliiict tlic thinner and Irae 
persistent bed* the entire series «iii not there uniouiK to more than (■igblecn 
or twenty. Thut purtiun of this gri'ut Ajipalui^hian coal-ticld wliicb lies 
witliiu Ohio, appears tu piK»iis oven fonx-n'hut fewer ttuin the caatcm 
half in PcniiHylvania, thu bwhi suitable fur ininin;[ beiiis estimated at seTPo, 
and the )>iiiall sctuus about t>rn. in adilition. Advuni-ioj; westward u> the 
great coal lin<iin of Indiana and lIllncMS, (lie coals thick eiioujib fur workiiiK 
ore counted at only bu, and llio tliiii ones ]iTi>iinni(iuuti'ly t-;ve; and tills re- 
markable proBressivo riiliictlou in tfie coal-bitl.-^ vau-f wi'slvi-.ird. seems to be 
maiutaincj as fiir nswe uitvnuce En the Ejinuulion; for eroming the Miisi*- 
sipjii lo tho wido .'IbiUow eoid-Iitldii of Miii;>ciuti nnd luwa. tlie nuiaber of 
workaUo bods there Vlicvril lo oxiM du,>s not aniuuiit to more titan three W 
four. Aceompanyin;r lliU inturwiliii;t (midatiou in tlio auiouni rf coal, there 
oenits an c<iunllytiiiieq-urt)iydiaiinutiuii <ii llietliiekuitMauil ivmrseneiNi oTIlie 
a.«s»(!iuted stTat4i, shuwhiLt a i-rnareivive tSiinninj! down i>f llic uiiule Lind-doriTed 
conl-bearini{ portions nftbe ciirljiiiiiteinun dcpiiaits. Wherever I bnro atndicd 
cithiTuftho.inlhrai'ile IlcldH nl'lh,' gnikt Apinilaeliian biisin, 1 liavc remarked 
that tlie knver, or '' white u:'li" clivi^^on of tho coal nien^ures (hves indimtkmB 
of more viol.tit ami ftwiuent ilistiirlianees oriert-] iu tho surliice at the time 
of the ikpofitiiin of the strara. tluin are noticeabk' in the i-ompoj'ition of tlie 
upper or "red nsli" part of the li>miati<iii. Auioiigtht' imin&aro. morenhnitit 
and frequent .iltemaliotis of coarso iind lini> (UiHsilf-, more diversified and 
rapid ciianges in the t!iickni*s. wiiniiosiiiim. nnd arrimpiiueut of tho strata 
both of the mei-liaiiiLiil dejXH'it-i luid the lifi>-di.-riTed beds of coal, and the lar 
(frcater n1ll^■lbility and inroiiptauey of all thow striita, even tlie most qnielly 
d-'iKkiiled, within tlie same an-u or exteut of outiTiip. The lower strata of 
the unthraeite coal inensiuY^a are. indivd, reiuarkuble for the divetsity in tfat 
cuurHene><ii of ilio iiandstoneit. and fiir the utinteadiiiess in thickness of theooal- 
beds themselves. Tiiouijh tliese carboiuiecous hiyers are tlio acciunulatioM 
of once perfectly level aca-moadowg, at successive deprcs^ns of tho sucfMai 
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il It ttfidflnt^ ftom their oomparatively rapid thickening and thinning, and fre- 
qnent ooalesdng and diverging, that the floors upon wliich they were collected 
were neither so wide as those which grew the YCgctatlon that rosultcil in the 
bituminous ooal-beds, nor so uniform and gradual and horizontal in their Blow 
morementa of elevation and depression. Commensurato with the more lluc- 
tnating size and more restricted range of these lower coal scams, is a greater 
iDOonst^nc^ and diversity in tlieir fossil flora. The more widely extended 
upper beds appear to exhibit a more limited specific vegetation, expanded over 
wider areas. 

As far as our researches Iiavo gone, wc notioo thai the lower strata, both in 
the anthracite measures and in the great A])p:iliichiaii coal Held, abound hi the 
lai^ger species, especially in Lopidoden Jni, while the hi«?her seams are chaiuc- 
terized by the smaller hcrU^^'A^ous spedes, most ^eiiendly tlio herbaceous ferns. 
We oonccivc that the largo proportion of siK^eiefl common to the coal strata 
of North America and Europe clearly e«tiiblislies identity of age between tho 
two deposits, and a close aecordimeo. if n(jt identity, in the geograpliical and 
^llmntal coudltious prevailing at their fonnatiou. A yet closer agreement is 
noticeable between the species found in tho several coal lields in the LTuited 
States. Indeed so alike are all tlio authnicite ba^in-s in their fo;?sils that Mr. 
Leequereux already recognizes more than 20 Jlnuiliar Kurojican speoit:-a as 
common to these ouoc continuously united eoal fiekls. It has been indicated 
above tliat the two dilTerent grouiw of the eo;d strata of Peruisylvauia — tho 
lower or white ash, and tho upper or n-d ash — are eharacieri/-e<.l by somewhat 
different species, thougli these more or less intermingle. Satialie<l of this fiict 
of a general prcvalencre of certain forms hi crtain parts of tho coal measures^ 
wo have aimed at carrying our inquiry a Hir p furtlar to aseeiiuin whether or 
not any or all of the individuid eoal seams tlicniselves an? separately r^-^jngniz- 
able by their Ibssil plants. Undoubwdly, in some f»f the l.roadly-de]»oriiiod 
and uniformly-conditioned coal IhmIs and cval slates of the? we.-ftem bituminous 
ooal fields, we do obs^Tve a mo.-=t striking prevalonw of the same species 
within tho same layer, over comparativily wide area?'; but amid the more 
ineguLirly accumulated U-ds, of espwially the lower or whit*.' jush authraeite 
strata, formed on a less stable portion of the nowhere absolutely stationary 
crust, the inconstancy in the vegetation of even the same coal seam is for tho 
most part, if not oven quite, too great to pt-nnit us to attemi)t to identify it 
by its fossils merely. Again, in some instances, coal birds which are demon- 
strably different, arc almost absolutely identieal in their fossiU This is tho 
case with the "Gate" and tho "Salem" oopls, near Tottsville. So strikingly 
alike aro they in their vegetation, that Mr. Lesquereux strongly inclines to 
regard them as but the detached parts of originally one sheet of coal, and to 
suspect that there is somo error of obscurity in my seetion, whieh shows tliem 
to be separated by scvord himdri/<l f.-et of strata, including a number of beds 
of coaL Of the validity of tho proofs showing the so-ivdk"<.l vein to be difl'er- 
ent coal from the (late vein, and several stages higher in tho soricj^ tluTo can 
xiot, however, bo any question, and th? paheontological evidence for identity 
most give way before the higher and decisive demonstration from superposi- 
tion of their difference in age. 



ANNUAL OF 8CIBBTIFI0 DISOOVKET. 



e fbllowiiig letlfT was dirrcted to the Secrelaiy of the New Tcrt Hi* 
i Sodoty, \ij Pinrtiisor Agsadz, in answer to an iaqniTj wlieiher bla 
dug work—" Contrilmtjom to the SnWni History of tbe tFidfeat 
nf' — would bcnr iipon ths dvil history of our cooDti?. In raply notaB- 
1 hardly Deed remind you of tbe tact tbnt the atteottdn of . 
iriana iiaa tnil recently Ixxin culled to tlie imp«rtAn(<e of con^dMing' ttt 
'Me diSferent pnxts of tho world in cormeclion witb ttb 
miw ceitturi':^ of dviliasutlnn and the priinitivo abode of tlie diStnft 
NXtflDSD, But thire ii on? feature of this aubjeut which hns t)ius Gu-bMk 
Bfriy noglectiTd. I ullude to the character of the vegetation and tlM anlBlri 
B in anch nnturnl area of the globe, which must nt nil liniea tank i 
d erery where tho prof^rcBs of tavShzation, a picture (f vU^ 
f be expected aa a sort of (Wmtispiece to the g«nend hlM<|f4f 
mincry. Tliere aro Will otiier more genoral (b«cuNs yedlMto 
Ti econ to nnttimllalB, which may In time add anotliir r-liiirm in (Iuwb 

)f the Komnos — the conttast between tli" ■<■ ■ 
A wtwn compiirwl with tho prerioua rondiljpns <a oui 

)] periods. For lastance. Europe hnc a pbyaicBl r\... . .. 

~ ~ d In any of tlie past ages of oar earth, i>iii^ :-. .. lit/. 
lindf U3 of tlic condltfon of cortsin portioiu ml' Kun^ie di 
I B^diDe l^lo^ciil ages (Ihe Jurassic period in piuticuiarX and 

' * rocaUa, both by ile phrncal condition, ila Uirge Jakes among odMJlpI 
1b sod plmta, Ibalures prominent in Europe dtirio)^ the ' 
t; wdl oetid only allude to iho opossuni, tt<e auH)ipiii)(-tQrtle. Use' 
bliigB wUmmidprH. etc, Uio hickorica. the jwiunp-cedar. the w1 
li tie. — alt found in tiie tertiurioB of Kiirop?, and now entirely ex^Mil 
tho rwemblance. Moreorer, Nortli Araenca nouri^i 
loheB, and other nnimnls, such ns the Idn^cmb, 
D ftiund ullre in any other part of tbe globe, though ttuf 
ly distributed over Europe io aevom! geologies] period' 
a Nontk American fish fauna 'a eo peculiar that, in Blinding to it, I 
a templed to apply w it the epithet of oM-faBhioned. Two of' 
ihes oc-nr even ui the State of New York— the gar-jrike and 
A inad-llsh — and tho otbcra ara n.'attored over other parts of Ihe 

oowae introduoe a fun acconnt of thCflO remarkublo rehcs of pMli 

w propowd work, for they throw lu much light upon tbe pi 

of Rmncr periods in tbe history of our globe, as tlu^ ruioa of 

1 Minerdi would fumiah upon the history of these periods in tba ] 

liod, ninld they be reatored to tliBtr former splendor before oiir g« 

id ta tlie fun snimatioa of their greatoet prosperity, as we ma^ I 

Mr Orlng nUmala. Hay I not add to bU ibis that there are Rial 

|k (mbryonlo growth of anlmnls wblcb ^gniry. as it werp, the natonlj 

e is It limt while civilization has gradually 
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mm fton nstare^ a higher degree of inteUectocd culture brings us back and 
nearer to its wonders. 



GEOLOGY OF CENTRAL AFRICA. 

Thib fidlowing mtoresting facts respecting tho geolqgy and topography 
of Central Afiica have been gleaned from tlie reports of Dr. Vogcl, who, it 
win be remembered, has succeeded Dr. Barth in tlie work of exploration. 

The great plain of Central Africa presents nowliere as far as d\^ north lati- 
tode (a few isolated small granitic cones excepted) an elevation exceeding 
950 feet Dr. Vogel says that in alK>nt ll^ north hititude, 120 miles from 
Kuka^ he found, at a deptli of 20 feet under the Rurfhce of the ground, the 
same layer, consisting of Umestone and freshwater sliells, whicli ho met with 
at Kuka 6 feet under the ground, and ho siiprgests that tlic whole rofrion ex- 
tending thus for upward of 100 miles S.S.E. from Kukn, was at one timo 
oocapiod by Lake Tsad, when its limits extended gjeatly b(.>youd its present 
onesL But whether this assumption Iw correct or not, tho well-asoertained 
Act as to the slight elevation of tliat rei^on, totretlicr with the results of the 
pnvfous hjrpsomctrical observations of Dr. VojLrel and Dr. Overwopr, as well as 
of the discoveries and acute estimates of Dr. Barth, relatiiif^ to altitudes, are 
well worthy consideration, as they complet<'ly \ipsct our previous notions of 
African geography. It is well knuwn tliut all our \)ei*t autlioritics represent 
the Great Desert of SaiiaRi. and nearlv the whole of Northern Africa, as one 
TSflt plain, if not a dead level, at lca.«t one of very litik^ elevation ; whenjas^ 
immediately to tho south of Lake Tsad, the existence of mountain ranp:os, alp- 
ine groups^ highlands, and mighty table-lands of many thousand feet eleva- 
tion was asserted and taught us as \vell-establL«lKd laet«. Now, from the 
observations made by the members of the Kxi)edition to (\mtral Africa, this 
is found to be quite tho reverse, and both features may be tnily gaid to have 
diangQd places— an extensive table-land, from 1,000 to 2,000 feet average 
eteration, occupying tho Saliara ; whereas, on tho other hand, the extensive 
basin of Lake Tsad and tho River Shary forms a prreat interior depression, 
irhich attains its minimum elevation in tho lake with 850 feet On every 
iSde the basin of Lake Tsad is fringed with moro or less elovatod tracts which 
separate it from the other hydrographii?al s\"stcras, as, for instance, those of 
tbe Nile and the Kowara. Theso new facts of tho relative elevation of Jn- 
nsr Africa also explain to us many features connected with the physical con- 
flguration, the climate, botany, and zoology of the rcpiona they refer to. 

The countries round Lake Tsad fonn an immense alluvial plain. Dr. Vogel, 
after leaving the oasis of Ajrhadem, situated up'ward of 2D0 pooprraphical 
miles north from Kuka, did not s<^o a «5inc:le rock or stono till ho camo to Waza, 
which lies upward of 100 miles S.S.E. of Kuka, thus loavmg an alluvial tract 
between the two points of upward of 350 proofrraphical miles in tho heart 
of Africa. At "Waza an isolated group of granitic cones rises almost perpcn- 
diddaxly out of the alluvial plain to the height of 400 feet above their basis. 
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4NNUAL or SCJEMTino DISCOTEBT. 



r THB GBOOVISIO AND POUSHtXG OP HARO BOCtiB tM 
US BY DC¥ 8ASD. BT W, P. 1U.AK^ V. ». GEOI-OCtf 

mnueuH about to bo dewribed were obserred in tlie pn« of - 
:> (UiUUbroiit), in IS53. This pira is one of the prtociiMl bn 
cnigb thu suuUiem pivlongatiDa of tbe Sierm Nurmio. nml roii(it-:iE 
"\a slope with tba bnMd utd low inloiior ]>ln]D oT tl:i i 
^to bouad«d on qb«!i side bjbijih mouDUuns; tbe pe.il. 
n llw north to tlio bvigbi of about a.OOO foPt, nnrt ^ ■ 
ktOkbout 1,000 fix't The olavnUon of the suoubi' 
■« tlie FuiiD(\ and tbe width of the gap at Ibiit poin; i- 
n docliTttf ofthc pass — tbc side tumeil lou.-i . 
nodalcil rooks wbich form tliu ahnrp p™t ci ■ 
idtlowii W the vatlef of Ibe paee in a Buuceaaon of si: 
g devoid of Eoil aod regctnlion, stand out in be 
rt tlkv d«tr uncloniled »ky of the desert region. It vna oi 

ji Oorgonio that the pbeaomeoa of Broorin^ wvn • 

IB whole mrilica nf tlie grsnlte ofpt broad apnces, woa cut into Ufeg 

~ oeljr pmllel groovoa and little farrows, and every portion of Ii 

Il^ll^ amootbwi, iind tboiifrh VG17 unereD, had a Sno polish. fW^ 

M hnpo^ble to realize tbe cause of all tbia ahrwlnn [ jwl bniw 

10 peculiar. Tiie aclion of gludera imd of drill ""■= iii.ii'i-'>i 

il Uie nppoaTunCQ of Che surface was bo phit' ' 

|t«fTi»cki which iurra brcn acted on bj these ngv:<' 

While contempladng theft' ■ 

a of tho problem wis presoDted. Thowind wuit Ii1o..l,.>, ..,, , 

d wWi i{ uiimerouB little Rrsina of sand. Whco i sioopeJ il 

H ^MMd over tbe surface of the rocks, I saw thej were enveli^ed I 

re of moving sand, which was passing over oDd nccumuUtlng in 

n the I0B sde ofthia point. Grains of dand w(>re thtu' 

F in countless myriads, under the inSnence of Che poi 

ll of idr which Boeme to sweep constantly throngh the pass IhM 

rior. "WbcrevBr I turned my eyes — on tho horiiontiJ 

.0 verfica] Cicw turned to the wind — the effects of (h 

w vitiMe ; there nna oot a point untoucfied, the gruins had engravM 

'Very sloue. Ercn qneiiz was cut away and potislicd ; game 

s worn ftL'Ki cut and lefl with poUah&d sur&ces. llasiea of II 

IS if they had been partially dlsolved, and reB«nbled 

It wit that had been allowed to deliquesce ic moist air. TheMt 

* tinM|ually abraded, and in tbe on]?r of tbetr hnrdnnu ; tho wi 

kWdsper of tho granite beinjr (he jurat rapid, and tlingarui't^ l.rinji 

'jklMsI. Wbenevi^r a garnet or lump of quartz was iin'i 

IT and fiivombly presented to Iho action of the kiimI 

tvff amtnd the liard mineml, which woe thia left 

A. partial^ bo««nr, orOwrctil'ii: <«'i 
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of the gem, also stood out in relief forming an clerated string, osar- 
Uke, under their Icei When the surface acted on was vortiail and charged 
with garnets^ a very peculiar result was produced; the gsirneU wore left 
standing in relief, mounted on the cud of a long pedide of ft-Uispar, wlilL'h had 
been protected from action while the surrounding parts were cut awaj-. These 
little needles of feldspar tipped with garnets, stood out fVom the Ixxlj of the 
Kxk in horizontal lines — ^pointing, like jeweled QD^>rs, in the direction of tlie 
prevailing wind. They fonn in reality a pertect index of the wind's direction, 
reoonling it with as much accuracy as tlie oak-trees do in tiie region about 
San fVancisco^ where they arc all bent from the peri)cndieular iu one direction, 
or in some places lie trailing along the gruimd. All thesi* little lingers of 
stone pointed westward, in the direction of the vuUey of th*^ i)ju!.>t, to which 
the wind conforms. AVe exporienocd the wind before reaching the point of 
rodcs and the sand drifls: it blew with gi'eat vioknci.* and secmeil to be a 
great air-current^ as unilbmi in its direction nud aoiion as the great eiirn-'Uts 
of the sea. It flows into the interior with .singular persist eneo and velocity, 
Bveeping down over the slope of the {klss, not in titful gui^ls and eddying 
whirls, but with a const.ant unlfonnii y of motion unlike any of the winds of 
our Atlantic senbord, or of the plaiiL^. The pas-s would, in fact, seem to be a 
great draught-channel or cliimnoy, to the int«.Tior, tlirough winch the air 
makes inland from the cool sea, to supply the viKUum caused by the ascent of 
a oolumu of heated air from the pirched surface of the heated desert. This i)ass 
is the only break of any magnitude in the mountidn chain for a long distance, 
and as an air-channel, holds the simie r^'lation to the Colorado dessert as is 
soatained by the fiolden Gate at San Fran<.'isco to the broad interior valleys 
of the Sacramento and San Joac^uin. 

The effects of driving sand are not confined to the pass; they may be seen 
on all parts of the de.«ert where there are any hard nvks or minerals to bo 
acted on. On the upper plain, north of the sand hills, where steady and 
high ^inds prevail, and the surfac^e is paved with jK-bbles of various colors, 
the latter are all polished to such a deg«v-e that they glisten in the sun's rays, 
and seem to bo formed by art. The jwli-sh is not like that produced by the 
lapidary, but looks more like lacquere<l ware, or !»s if the ix'bbles had been 
(^led and varnished. On the lower parts of the dos^ert, or wherever there is a 
specimen of silicilicd wood, the s:md has registered its action. It seems to 
have been ceaseless at work, and when no obstacle was encountered on 
which wear and abrasion could be eireoted, the grains have acted on each 
other, and by constantly coming in contaet have worn away all thu-ir littlo 
asperities, and bocomo ahnost perfect spheres. This form is evident when 
the Bund is examined by a micro.scope. We may rcganl these results as 
most interesting examples of the denuding power of loose materials trans- 
ported by currents in a fluid. If we can have distinct abrasion and linear 
grooving of the hardest rocks and minerals by the mere action of little grains 
of Band falling in constant succession and Iwunding along their surface, what 
may we not expect fipom the action of pebbles and boulders of great size and 
weigbti transported by a constant current in the more dense fluid, water ? 
We may conclude that long rectilinoar furrows of indefinite depth may be 
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e b; looM mftli'rittls, tmd thai it to Dot eaeralml to titcir roRsitJoti tiM 
p roolM uul gtiTcl, ncliitg oa riiiwls or gruTer^ riioold lie pleased ilown 
" h Tialooce or imbcUied in iw, ot moved forn-ard on mant 1 

a of giscion or gCraaded iceberg 
U it were p(M«bla it would be etooediogly iDtOKStiDg to 

ih at thne ruquired for tho little gnuna of sand lo cure Uie aurftoo of 
nlto itd^ (o lu prcaeBt tbrm. TIow iuappreciably Email niiml bo tl|^ 
)t prodoued br » dtigto groin 1 And j'et b^ Ilicir cosblaed and long~«v 
I leUoii aiglity elFecta are produced. Tbut the action of tlw ; 
r 1b not tisilile, is proved to iib by tlic polished lurQico, fer no mt 
ins deeply enough (o luava a acmttU. Agra Iiuve doublleai 
I( wtion oTtbeEOJidbegtui, snd via cannot Idl bow deep tho 1 
pmendi>d: oubio yards of gmuite mny have been cut iuto duot aw 
to irisd over tlie expanee of (Jje desert — £iibfnan'i Jownal, 

ASCtBHT UKE C{ TUB COLORADO DBfiERT. 

r. W. P. Blnfee, the geologist of the U. E Paoiflc Railroad Sanoj Ui 

k, under the command of Ueuteiuml R. S. WiUionaon, D. S. Tapit: 

tl Engineer, recentlj reports that a lai^ tract of country, <y 

a miles In iengtb, at tbe bead oftlio QulT of Califoniia, hue b*en onc> 

a oompanuiTely recent period, and probably by the walen of t||^ 

it* There is evidence of tbe existence ofa vast lake tbere, which occu^ltf 

If ^ whole area, of the present deeert. Thislake wraofIVeehoitn»ddtf 

r, U ia ahown by tlie numerooB abella which are fijund in tbe ttWH 

« of blue clay forming the surCice of the desert. At the bam et nt 

nUitu along the b^ers of the doeert, dlMinct beoch-linee, or iriTur \hw\ 

9 fimod on all the rocka, and the surlace of the last was found to k% 

d with a thick calcarcona crust, nearly two feet thick in some plaoik 

'm Oikaieoua coating waa seen to extend up the sides of the mooiitlK 

B hng^l, in some places, of over one hundred liwt, and Its n~~^ 

kl has a well-deBned horizontal line, marking the (bnoer level ot the n 

nadsiB it prob^le that the Qulf of California 

piw nonh aa the base of the pim of Bon Bemordina, 176 mUeB ni 

■ ila pntKnt limits, and that the depositei of eQt fhnn tbe Colotado l|t|| 

I gndunUy aouumubited oppeette its mouth, bo aa to isoiate the o] 
[tbe Qui; and leave it in the condition ofa lak^ fed at times by tbe C 
ir of the Oolorado, until at length the evaporation became more rapid ttfi 
ily, and the desicatiou of tbe lake waa effected — a result whidi mvtH 
k nxn accomplished in tttst region of high and arid winds. This explaM 
npported by the present phenomena, Gir the Colorado contiaaM t 
r, and aend streams olT toward the north at times of great ft ' " 
reason for believing tluit a, part of the d4>sert-vidl?y hoiUl it 
{oona, whlili are (Wl bj- lUi^ off-slioots from the Cnlotaddt k 
n Ibo l*vel 0)' tlui SCO. This subject is discussed nt length iu t 





OXOLOGY. 289 

important ibota oonoerziizig that Bingular and intefroBting region are 

CHRONOLOGY OF THS FOBMATIONS OF THE MOON* 

Pkofinsor Nichol at the British Association stated that to our satellite 
lutherto those very ideas have been applied which confused the whole carlj 
epochs (^ oar terrestrial geology, tlic notion, viz., that its surface is a chaoSf 
the result of primary, sudden, short-lived and lawless convulsion. We do not 
How connect the conception of irregularity with the history of tlie earth : — it 
Si tlie triumph of science to have analyze<i that appartut cliaos, and discc-med 
order through it aU. Tlic mode by which this has boon accomplished, it is 
weU known, has been the arrangement of our terrene mountains according to 
(heir relation to time : tlicir relative ages detemiincd, tlio course of our world 
BGcmed smooth and harmonious, like the advance of any other great organiza- 
tion. Ought wo not then attempt to apply a .similar mo^lo of classification to 
file ibimations in the moon — hoping to di.scei*n there also a course of devclop- 
msRtf and no confusion of manifestation of irrejjulju- convulsion ? Professor 
ITichol then attempted to point out that tliero appeared a practical and posi- 
tive mode by which such classification nu^ht be CjToctcd. It could not, in so 
far as he yet liad discerned, bo accomplished by tracing, as wo had done on 
earth, relations between lunar upheavals and stT'atilird rocks ; but another 
iirinciple was quite oa decisive in the formation it ^'ave, viz., tlio intersection 
df dislocations. Tliere are clear marks of dislocation in tlie moon — nay, the 
•orfiice of our satellite is overspread v/ith tliera. Those are the rays of light^ 
Or rather bright rayp, that flow from almost all the great craters as their cen- 
ters, and are also found where cratr-rs do not at present appear. Whatever 
tbe substance of this hij^hly rellecting matter, it is evidently no su}x.Tficial 
I^jer or stream, Hkc lava, but extends downward a considerable depth into the 
body of the moon. In short, we have no likeness to it on earth, in the sense 
now spoken ot, except our great trap and crystalline di/Jct^s. It seemed clear, 
then, that the intersection of tliero rojs arc really inkrficcihns of dislocations^ 
from which we might deduce their chronolojry. Can the intersection, how- 
ever, bo sufficiently seen? — in other wonls, is the telcKCfopo adequate to dc- 
tennino which of the two intc-rsecting lines lias disturbed or cut through the 
other? Professor Nichol maintained the aftlrmative in many cases, and by aid 
of diagrams, taken down from direct observation, illustrated and enforced his 
▼iewsL 

ON THE "MALA'AISE TERRES" OF NEBRASKA. 

The ioQowing is an abstract of a paper on the above subject read at the 
last meeting of tho Americau AssoeiuLion by Professor James Hall : — ^Tho 
ooontry on tho Upper Missouri River — Nebraska — he said liad been kno^n 
to ofl ibr many years ; but, until within a few years pii^'t, our knowledge had 
bean derived from Lewis and Clark, Nicolay, and some others. All these had 
toonght specimens from Nebraska, (rom which we have learned that for a 
great dUtanco along tho Misr^ouri River, h:'„'n-i!ng at tho mouth of tho Platte 



1 . • 




and cxl^DdlDg icvcral buadnd miles noriherij, llierp wm 
■tion, llie most promineDt fo^ils of whicb werv 
B had sbovn tbat Iliis exisKd nn a Ivgfly developed mle, but, with ttm 
aepUm of Nioala}', do attompt was nuule lo eatabli^ HubdinnooiL la 
re had tor the llist time a published notice of the exiatence of JA ax- 
MiTa terlior? Ibnnation in Oiat region, pireo by Dr. Prout, of Bt ~ 
* iraE, however, to the n-cet of MisaoiirL Subsequcatl; lit. 

collccliang, iwd Dr. Owen diiwlod Mr. Evang lo make coUcotuM^ 

ID which we had ■ pretty good knowledge of the leitiary ronnation aud ill 

Ur. Hall's objMit in making oolloctiona wag not lo make discovnrica 

[aen BpaicK, but iho invcsUgaiions o( Dr. Owen did sot tell ui wbedur 

were dietincl fbrnuitiana or out, and moreover it geeioed an imponotf 

tliot the flora cocTeaponcling to the ancient fauna sJumld br 

I. Thai was not aoroniplished by the expedition Bent out nmlcr Hw 

of Ur. Meeks; but wo bad some more dotaila with regard (olha 

crelaceotu tbrmatioiis. la (he Dcighborhood of the month of Ik* 

the carbobiTenius ibnnation terminated. Paaaing up the Mtaaoan «m 

that the carboni&rous passed into crctacoous. At Ibelr junctloa wMi* 

>, whioh might porhiqw be older than the en^tai^raui. Upon 11 llf 

CBlcureous rock, which would mark Uko chalk, containing (rah* anil 

of tlahca. Above this iraa a great thioknesa of ctays whicli ccmtnned 

of Ilia species that had bekrn bronglit &Y>m this part of the connliy. A 

bed abuvo the cloy waH cliamcterized by a Urge bacnJitea. Tbatk 

extended on^ the westim conntry, and we bad yet to aeek Halt 

a fbtaiU. The cpcdcs already dcsoribcd already amonolad to 

thirty aod fbrly, and bu iiad shont ao equal number o( now apoctaa, 

At a ooniidetable distance west of the Uiunuri, the cretaccons beds tH^Hlto 

dip sliglilly to llie west. Above the bed characteriied by baculites, and W 

miles west of the Ulasouri. commenced the tertiary, at first contaliuiv an 

but about 80 miles further on there wens palsothcrium and : 

vilhin twenty fhet of the cretaceous, althoogh the leriiaiy oeana 

>0 or 60 leet higli. They condnded, tberefbre, that the beda ' 

ible, the crclaccous dipping westward, and tlie tertiary bnif 

Itad horixoutolly upon it so that the eoalem tcrlioi? be^cBn to be < 

when UiD wcslem was oheody ibO feet titled. The Manvaiw* Ten«a 

IbraiMl of tills tertiary eitpndyely denudod. Two new apedes of ; 

discovered, one of them uUied to the musk deer, and the oUtfM 
■all, eamivorotui animal The sliorleet term to ciprcss the charaetar tf 
II to lay tliat it wai a prrfeet doaert, inenpnblo of aupportlitg oiw 
except in a migratory condition. The buffaloes camo in tha 
ig with the graiE. and weot away in midBummor when it was gaito, lad 
Ibllowcd Ihcm. Thero wna nhnoat no wood ; some lew rivnUf 
willawi^ and a cotton-wood a Ibot id diameter was always known as tlia b^ 
cotlOD'WOod, imd now that it was gone, the pkoe was still oalled Big ~ 
wood Spring. Pure water was rarely mot with. ~ 

e Bpriiifni in tho bacolile ibrmation wliiah cotnmenced 79 
MiimoiaU The deep day boncatb it was almost imp«uabla.< 
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^fllp'V vn lit nma, and io the (nanmw the clay erackod «oaa todrawotit 
fca roots df vo^tntioti atid defltroy it- AJon^ the bottoms waa oc^MkSionafir 
• Hulo pjort wU, but it wi» not raluable. Tliia elajey soil was dark, but not 
•iih organic mnttw. He bad seen in Mr. Meoka's notes that night after 
(Nitit ho WBS eomprlltil to camp with bitter water, and Mnd out the men to 
iMber ■ few Bjiuted willows or ootton-wood for firo. Mo« of the water WM 
bnpregtutted witli mlino muerinls; and, as all the water io the Msuvabs 
Tttcb omtained sulphalo of magnesia, the party were compelled to mtatdl 
I ' IIS tsuAidaai effects. Southward, toward tbe Platte was some better land, 
' It little wood. Kansas was much Ukc NcbraAkn, and the climate was such, 
.. jt fn a gr*al part of the territory it would be difficult for New-En^and metk 
U exitt. He Imew thai Nebraska was a desert, and would remain so lor aD 
ttma to Cotoe. [Tbis curse of barrennEai does not apply la ttie settled por- 
fltnaef Kaneas. Tbey are cArboaifarou&] 

TMlSiMor Agamns «aid that tliis was very important to ua as preaentiaf; tot 
4* ttM time the subdivisions of the cretaceous. His friend had omitted inhia 
•Kmnt of curly explorei^ tbe Priuce of Neuwied, who in his travuls Ml- 
ImM er«taeeoila (iMBila, and went back to Europe nnd gare us Ibr the Bnt 
ttna the inEurmation that there were cretaceous fossils tbere. SevcrU of tbeni 
TTTe published, and one specif tbe moBosauruE, had not been rediacoverei 
'Tiiw it wax evident tliat these cretaceous dcposils were not one and theioma, 

.: formed a mccesaiOD of depuslta which contained different tbssils. Noiriii 
c.^tape the whole series of cretaceous fbnnationa hod lately been subdirided 
lula a number of subdiTisious, and altbougli lie agreed completely with the 
dottHne laid down by the chairman (Professor Daaa), that we should not com- 
pwe oar fonnaiions servilely to those of Europe, yet the depoeition . of tlie 
whole crelaceiiiiH soriea in Europe and in America were in the main syn- 
I nrnnlc. He believed that the spedmens of Professor Hull, limited aa tbej 
.. I ni, allbrdcd in themselTee sufflcienL evidence tiiat the cretocooua depodta 

: Nebraska corresponded to the upper strata of the eretei.'eoua in Eorope, 
Ik' hall not yet seen a single entire liah^cale, only drawinga of Qagmeots of 
KAlet, but he wna sure that the upper beds were the equivalenla of the En- 
gUah white rholk. 

Mr. Hall then spoke on tiia geology of the Rocky Mountain*. Be ndd 
tbrt his ku'iwledge of tlie Kocky Uountains was derived from apecimena 
bemgfat by l^mont and Emory. All tbe Bpecitnens Dum the metamorphlo 
nglon*. whether Crom tbe north or aoutb, bad one diaracter, and there was a 
Ik^ proportion of red feldspatliic granite associated with other rocka. Their 
eg* he oonld ncit determino. After leaTing the mouth of the Phute notbinK 
biit the cretaceous and tertiajy were to he bund until one reedied the bead 
waUn of the riveta Sowmg eastward, the cretaceous came out again tttn 
beocMh the tertiary. He had not yet learned of cretaceous fossils being fcvnd 
weft of tbi; Rocky Mountains. Beyond this was (be carboniferous Umeetone 
halonffinif ftboTo the coal-bearing beda. It gcnondly rested on metomorpbic 
fMkj, which fotroed the bajwe of the mountains. There were none of the 
Dds Mid tolcose slatee so frequent io the Appahwhian. Tbe eleralion of Ihe 
•<Wfcy llaantaiMwaaport-creteoeoim, tbacrefeeowbedabahigitplMtodiHfc 
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aeumMpbic mBSsea. Tou con 
tforoiu limeatooe ChTDug:1i the 
ok; HountaiDa and going totnu^ Salt Lake. ti.'rtiary is ^^ (bond. Ths 
« weet of Salt Ijiica were all capped wilh this carboDiferoiu linUBton^ 
D Ihe (xmi depoEits of the south-wcat wcro or tertior)' origin, and he Btroagljr 
1 Hist that brought hj Captain StaualjLuy was ttrtiaiy also. nHn 
It po^tirel; tertioiy cool ja the plateau betn-cen the first range andtbeSill 

DBIFT PnESOMESA. 

At the Providence mectiog ot the Ameiicao AsBodotion, Fremdent Hitdw 
gsve an account of the nmnnor in vhich he w>a flrat led to the obwiv- 
ofgladal mark^ and the localitiea Id which he had since foimd Iban^ 
Monroe to Shclbume and from Bedcet to 'Westfldd, on the tributariM of 
Connecticut. He was fint led to notice tbem bj seeing east aiid WMl 
the Eide of a gorge, while on the summits on either ode mw 
oorth Had emitb striio of tht> drilt lie bad found also nhut he was ooBt- 
^Oed to call morainea. Ho hud gcarc«lf explored the Huosac tange at all 
this olq*ect in view, but it did seem to bim that be hod too Dtanj nsM 
ba the remit of imagfinaiion. 

'Ifr. Danielfl said that in Wisconsin he had found one case of drift-Mita 
declined 40 degrees G'om the meridian, though tlie variation waa ga^ 
if fttun 20 to 26. 

l£r. Eedfleld said tiiat the drifl-Btriie seemed to him to be divided into tBs 
ne measuring S.S.E. and the other S.S.W. These two sjrttni 
occurred together, and seemed to be owing to the two l;^lTeIl^ 
Qieie were now two currents in the ocean. 8o lar &om being led AJWB 
the valleys, there was a cnao in Kew Jersej where Btnn rose np over a 
bQI, where there was a vaUs}' on both aidoa. 
lb. Leslie cited a more Btrikiog amihir instance in Feniujlru^ 
volley on one Hide wbb 2,000 feet deep. He had Been in Wales ~ 
raHeyn with the point turned upward, which could never be owing ^ 

iti. Lee had noticed similar groovee north of the Catskill Uoimtaln-HiKaik 
^700 feet above the eea. 

Dr. Sterens alluded to a block of granite fbund in the vorr net of dlg^fax 
ft groove ia limestone in Wcetem New York. The boulder was cou^deidfir 



Rilalaii LevtU of fle Brd Sat and Mcdittrraman. — The French 
. at the beginning of the preient ceoturr, bad come to the concluaon Qmtfl^i 
^^^ed Sas was abont thirty (^t abnve the Mediterranean, but the obaM^^^f 




\ at Tineli, near the ancient Pelusiaa, and tbe lovelings of Meeaia. 
Trilntxn, Baurdokiue, and Ib^ assiBUuit^ belwoen tlie tvo seas, liave proved 
l.'iut (he liiw-WBter murk of ordiniuy tides at 8ui<x mid Tincb is vcijiiearlyoa 
:■■! sune Idv^Is tiie difference being that at Suez it IB ratluir mora tlian oite 
:, ■}! loircr. — Limard ffanur, Prec Boy. Soc., 185E. 

Ornvenrinrt n/ibe AnJiiart Desert inlo a Lait. — Csptaia WiUiam Allan, of 
tbe British Emv;. baa publi^cd a. book adrocadng the oooveraion of tho 
AniUaa Desert into an uceao. Tlie anthor bcliovea that llie great lallef 
«stcndinK (Kim the eautberu deprosaian of the Lebanon range to tlis head cf 
Itodutf oT Aksba, the eastern bnutcb of the head of the Bed Sea, haa been 
once aa ooeui. It la in IDU17 places 1,300 feet below the lorel of the Uedi- 
unoeBU. and in it are aiCuated the Dead Sea and the Sea of Tiberiai. He 
beiimrai that this ocean, beinf; cut aS from the Bed Sea hy the rise of Ilie 
hod at the Bontlieni eitremitj', and being only fed b; amall streams, gradu> 
ttj beonine dried by solar evaporation. He proposes to cut a canal of 
iiiquMts sixe fitnn the head of tlie Gulf oT Akaba to the Dead Sea, and 
MoMwr {rom the Meditetnuieaii. Dear Mount Carmel, across the plain of Es- 
dndoo, to the Bssnre in tlie mountain range of LebaooD. Bf this means the 
Ufditerranooa would rush in, with a. fall of 1,300 feet, fill up the yaUej, and 
. .!«Utute an ocean of 2,000 square milES in extent for a barren, uselcffldesert, 
'111 making the navlgo^on to India bb shart as the overhwd route, spreading 
■I rtiUtr over a now arid country, and opening up tbe fertile regions of PoJes- 
UB* to settloment and cultivation. 



la a paper presented to tbe London Oeological Sodetr, Ur. Clarke atatM 
r:i3i Ibenl bones of extinct mammalia have been lound throagbout a nngo 
■:: pIptco degrees of latitude, and at heiglits Taiyitig fWim one hundred Jeet 
I low to sixteen hundred feet and upward above the wa-level. The inthor 
I Ti-FB 10 the anntogoaa occurrcneo of bones in gold-drift in the Ural and In 
' .ihfiirDlii ; and in the latter oountiy, as in Austrulin, this drill is freqaenttj 
.(rcn[iread with the prodocts of volcanic oulburet*. or with tbe dcbrii of rol* 
onfc rocki. It would appear that a great part of the now dry hind of theto 
Knmtrim was tinder the water when these OHseous remiuns were Inuiad ; and 
pcobkbljrlhodestruction of these mammalia atlast was connected with the dnat 
KltrMk or Igneous Ibrce-i, which elionged the horizon of considerable tracts 
aeA inlrodticed a state of tbingB incompatible with the existence of theae^ to 
Ilia nuet port, gigantic animals, now extinct. 



ON EAETHQUAKK I'HENOMENA. 

TIm Cillowing report has been Bubmitled to the Freiu^ Academ;, bj 

i. aud Oonville, charged la coiwdur a memoir pr««BDted 
D bj U. Aieiii Ferrey. Professor in tbe Faculty of SciaoccB, 
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"On the RsUtlMiB wbkti ma; esM bttwten Hie FroqaeiHy of 
tkcs iwd Qte A(w or the Moon," and " On the FinqiHiii:/ of ~ 
7 to the times of tbo Moon's pasdi^ Itia HeridikD." 
' The Report wys : 

w geDemll; eapposcd. the interior of the earth is in • Bfvid 
w pasty elate, through heat, anil if the gkibn baa for its solid pM S^ 
A comparatiTOlj' very thin, the interior liquid maai must tend w ftiO, 
le Biwfcee wnters, to the attraciive forcea exerted by the nun and tnoM^ 
St be a tendeoey to npaoslDii in tlie dlreciioa of tlta ndtaa 
w two bodiea; but Ihifi tendency encounters reastanc* In tt» 
r of the truBt, which a the occasion of ftscturea and ahocks. Tio to* 
f of thit crnat Tsriee, like that for the tides of the ocesn, nitb tlw 
« postlion of the sun and moon, and consequently with the ag* Of Hi* 
; and It should also be noted that as the ocean's tides rise and bU Met 
a day, at perioda dependent on the moon's passing the meridlMi to 
B internal fluid of the globe, there ahonld be tvro chtiagea a dtf, tha 
e Ttuylng with the sam& eauBo. Without entering now into mort 4MI^ 
H be easily concaved thai if the mobility of the inlecnal mass ofthagWa 
rt In the prodnction of enithquakes, there must be eome dopnirtwwB, 
\ing of study, between the occurrence of on oarthquijii- nnd the isKaSe 
nflueQce the action of the moon ou the whole globe, oronaif 
ir portion of it ; that is, the angular distance with the son, its Mlaal 
le Gum tho earth, and its diatanoe iVom the meridian of the fdUB; A 
It terms, the age of the moon, the time of perihelion, and the haartti 
ay. These oonsidcrations, whicli have not escaped U. PtMf, 
i doubt, inspired the idea of the twofold work which wo bBN 
m charged to examine, and tliey hare obttuned fbr the views the intentM 
tioa of U. Arago aod nme-y other men of science. They have laroMl 
» part of the BUiiuir the determination of the precise data and period tl 
toon lor each earhquake on record, and even lor each shodc otnUA 
!■ may oonelHt — a, work of vast labor. * 

rrey has l»bulaled aJl the earthquakes recorded since IBOl, tBl^ 
the catalogues which he liaa fonned, abbivs by three wnji^ M^ 
f one another, the iuducuco of the oourse of the moon oh tt( 
tductios of earthquakes,' viz.: 

" laL That the frequency augments on the ayxygiea. ' 

" Id. That the frequency augmentD in the vicinity of the moon's pol)^ 
d dininiBbes toward the apogee. 

" 3d. That the dioeks of earthqiiakea are more numerous when the ttNft 
Ib near Uie meridian than when 9D° tram iL 

" But in each of tb(«e results be finds some ' minor' and some ' buiga lAHk' 
_«llaa.' 

" In a recent di9cu»on on the theoiy of M. Pcrrey. belbre the Boston fledltr 
■ Balneal History, Mr. Stodder propoeert tlie hypolhi 

» of the diurnal rotation ot the earth, acting on thn Quid inlorior 
jl b tile conation of the Interior) of the earth, 

1^ oed that if there baa beien ftay i^Dsn^mthQ position of 



tlie oenCrtfllfu 
tcaotmMl 




A»«Mfa, that tba centriAigal Circe, which Kives tbo earih iU aphaoidal lonn, 
la clwugiug the Ibrm of the earth tu I'omispoDil with Iho new positioD oT the 
polte, is saScioDt ta account Tot oil [he gooJogicol phcuoaioiia d the Ctactuiiiig 
of gtrala, elevation or louuntain chaius, etc 

Dr. C Y. JaciBoa remarked t)ut if the sun and moon exerted a tida] actiaa 
upon the ^uid mattcn of the ioUrior oT the globe as Ihey do upon tbe ocean 
wuen, thai it ought lo be m&uUl'Bted by the rising and (ulUog of tbo liquid 
laraa of Tolcsnoaa, cspccinllji' in those greet volcanic openings in the Sandwich 
UandA, He would ask Dr. Pickering; who was Cuuiliar with these volcanooi^ 
wbellier, at lOkuea, or at uq; of the otlier cratcrg in tbose volcaoic islands, 
tBj rcguhtr periodicit; was observable in the rising aod lUUing of the Iv^nld 
iaiiM, and ifso, whether ihey oorrespond to the timea of the moon's pbaira T 

Dr. Pickering repUcd that be was not aware of any regular periods of el»- 
'iLionaudsubaidi^nce of these lavaa. Ue was under tbe impreasion that thejr 
• ;re ^uiUi irregular. 

Prolcsiur W, B. Rogera remarked that while there was touch Ingenuity ia 
.1' idea of thus coDvcrtiiig the insular volt-anic mouDtoin into a Tost tids 
;.Liig« Ibr meoauring the movements of the ttuid nucleus of the globe, wohave 
.!<• light tu aotidpate any obvious correspondence between the fluctnations ot 
\iiiiiii in the liquid of tbc cnUer and the tidsl movements beneath tbe eaith'g 
tfusL SuptKising a connectioa lo cxift, tlie chounela must be variable and 
lonuoB& uiid often probsbiy connected with cavities oontaining gas and vspor, 
and baving numerous and changing outlets. From this nrould aris« great and 
valtalile resLslonces, retnrding, diverting, and even arresting the movement 
pec^Mijatcd from below, just as when ttie ocean lides are transmitled through 
iiarrQW and ramift-ing posaagea, or when they roach open spaces through 
diiroraot ohaunela and in oppoeil^ phases, nc find the tidul pheuomens grest^ 
uodifled, and acniietimea even eniiruly dealroyed. 

Bauurriug to iL Peirey's researches, Professor Rogers remarked that tho 
nulta, if confirmed by a ^er indication, would be of the utmost imporUDoe 
lo geological theory : first, by setting at rest any doubts that may exist aa to 
Ihu igneous fluidity of tho ialeiior of the globe ; and secondly, by demoostnt- 
iog tbe gr-^ thinooss of tho earth's crusl, which alone could make it sensitiTs 
lo the lidal movements of iJie molten mass benentli. Such tenuity of tlie 
eniM hnd long wnce boco urged by Proli-ssor H. D. Kogers and lilmacll! aa in- 
lorabto ftom the arched aud folded structure of mountain chiuns, as well as 
fnMB lh« wDVO-Uko motion in earthquakes ; but gcolt^ists are still tkr from 
being agreed on this and the allied paints relating to internal heat. Even 
tba general fact of an increasing temperature aa we descend below tho lur- 
bce, although leading directly to tho inference of an intelue beat within 
tba eanh, has not been accepted by all as proving the existence of a/hid 
miclma, sod among those who admit the latter conclusion as demotutmled, 
there are many who coatoDd that the soUd crust, instead of being some 30 
oilns can not be less than SOO miles in thiclcaoss. This last estimate of tbe 
ihkkoess of the earth's crust, deduoid by Professor Elupkiiis, of Cambridge, 
^gf Und, from mathematical oonsidentious couaected with the prectuion of 
^^•jquiaoses, had sppareutly been aocepted by Sit ChoilM * " 




AiraUAL OF BCIEjrnFIC DISCOTKEr. 



IMlOf^o) argament, but Pn>fb«or R<^«n loolied upoa it u bclosgiag lo • 

M of infcrencra vtbiiAi are mow of the narare of ingenious mBllieni«Ho«l 

•a physical problems tlwn oiproadons oTthofectBorlawsofnatora. 

b problems often involve modiBnicsl condiiions too variona aod cmnidex 

IS amenablo eveo ta tho niciat profound analTSt ; so that to bring them 

u bis gfn^ the matbctnnlidan is compelled to reant to mmplil^ag 

B, SDii in iloingeo, depnrls, often grcnlly and toaa unlniown exlantr 

il pbyidcal oondititFns of tha problem. Profesor Rogen m^ni 

■d that conclu^ous BO dcrired, howerer tme as logical dednctiaBa Aom 

■e Dot lo be reccivod aa domonstmlcd plifacol &cts. Sbonld 

■ correspiHidence of cartliqnaJio pbenomena wilb IhoBe of the tides be (xni> 

d by further comparisooB, to whieb M. Perre7 has been invited bf tha 

fa Academy of Sdcncei, It would fbrniah a proof of Uie igneoua SahB^ 

[the Interior of the globe, and ortbo yieldin^^lliiimeffloritsiiieloiing Artf 

p eondusive to be ivoikencd V any oiIcMlatiuus di>duced Ihim h^rpotbetlial 

r Sogers then alluded lo the hte crperiinents of Ilopkifu ad 
to detormiDO the influence of preeaure upon the melliug polntof ' 
a WB know that presun} augm'^nls the lempcraluro neocnarf 10 
e liquids, it lias t>ecome a queetioa of iuterest, lieariag Dprm tbe ilMr- 
~ie globe, to ascertajn if it baa a liko elTert upon the tempeti^' 
olid bodies become fluid. According to Hopkins and Yidr: 
, BUeh an eObct aetudUj ocirura with spermaceti, wax, Bolpbttr, aoA 
e, but baa not jet been detected in certain other vctt Ihdbta niidi 
hnentcd upon. Should it prove to be a g<enpnil Ihw, applicable olao te 
s, which is yet far from bring demonstrated, wo sbtnild bK*» 
ler internal tempDrature than would othermiM bo neodod la 
b tbe interior in a Hisei $IMa; but thin addition would, most pnbMijj 
m but a BmaH ftiLCtion of the w4K>le temperature^ In re^rd lo the irrWiimrt 
1 rorT« in caiuung earthquakes, Frotessor Rog^rB remarirad lUl 
!i effect could ouly arise from a variaiim of ttie centrlfugul ftice, «a*| 
* « of the eanli'^ velodiy ofrotalion. But tho tuuformit^ of Hiia ntoi 
6 (s BO nearly perfect that a change amo<iDting to even a fraOloa tt9 
Dod tn a daj, would be too startling an occurrence to cacnpc iiiiliiiiiiiiiWtf 
" e^ tny variatlaua of centrifugal force that may arise must be comprim^ 
In eitremely narrow limlls. Even at tho equator, where this Kmob A 
', its proportion to gravity is very small, and when we conridcr (U 
f adrnisBlbli) Qnctuation of its intcnuty muirt bo a very minute S-actioa tf 
ie whole fbrcc, and Imrdly more than an inflRicesnnal part of the fomrf 
gravity, tbe effect of such chajijc. even at tbe equator, must 
entirely inadequate to those eitcn^ve movements, and permanent 
letel. ntlooding earthquakes. 

fit ft Bulneqiient meeting, n communication wna preirenkd from Pr. 
Dallfonila, who ttatcd that hs hod reoentlv spent a short time 
rthe geotogf of Acapulco, MoJcioo, and tlio earthqiinfce pli 
pA tbat place is pecotiorly the fm.-us. Tie etjitcs that lie found 
Ufa trere more nmnerous there as wiatet a.■^^aat^w^ and during 



nd !«■■ 




The earth paaNS lU petilietiaD about tbc last dsyof Deoembcr. 
Hit Ihaxj ia, tluc xa iacreamng oondeamUon of the matter of tlie globe, ud 
U* cuitnulion «s it approacbes the bud, uigmenis ncceasaril; tbe tenaioD of 
Iho Suiil mm BnjhfBPed within its cryBttiliijio or coasoUdated cniat. A rspuU- 
in: action oeccsaarflj ensues between the moleculea rf the roollen naaa. and 
Iha mobUiCr of tkis masa bo atts, )i?ra and ibero, an to rapture the crust and 
lUoir Uie roehed earth la ioainuale ilseU* between strnta, or vertieaUy through 
(h* MUm anst, in the ibmi of djkca, or t« be forood out of Tolcaaic opeoingii 



n* fcllowing communicatinn was preaeuCed to the American Aasodatioii, 
ftoiidcnm b]* FroIi^Bsor A. S. Bach^ 

On the S3d of December, ISSJ. at 9 A.11., na earthqaakc occuiTed at 
fimodft. on tbe ialaiid of Kiphoo. Jnpao. The harbor was first cmpliod of 
Mtar, Ihen cacoe ui au enonnous wave wbicb ngsln receded. (It appeared 
tbat ft* whole chantL-ter of the liorbor of Simoda, previously survL'jcd b; the 
TotrhMan, had beso changed by the earthquaie,) A report from the Bonin 
'iknds it not suC&eieulJy eioet I0 use for our ninin purpose, but points to 
.-'.modB ns the center of distorbatiee. (.'^nioda. according to the Rnv. Mr. 
.'■'lafa, Is voltanic'; Bonin appears not to he.) Now tho Coast Survey lisa 
tflreo eBif-acliag tide- gauges— at Aaiorio. on Colombia Kiver, San Prandsco 
and San Diego. Tliey record the rise of the tide on a cylinder turned by 
a dock. Tho apparatus ia protected more or less frocn tho oedlloUons thai 
wind nuvi» would cause, whioh only cause a tmmbling of tho index or 
■tylus. The gauge at Astoria was but aliglitly atfcclcd by tbe earthquake 
wave, owing (o the bar od the river and the distunee i) bad to ascend. 
ti San Franoisoo, 4.800 miles from Simoda, the wave arrived ]3 houn 
te mmules nAer the begionii^ of the earthquake. A series of screu wave^ 
tooh about half an hour in duration, or 3S minutes, eadi miea 8uccm> 
■itely muller. and separated by a quiet time of an hour fhim tbe preoedliig, 
«w recorded at Bfia Francisco. At Son Diego the wave had tmvemd 
i,200 miles ia 11 hour^ 33 miautes, and produced likewise a series of wren 
nne. ench niMrly corrEsponding to those at Son Francisco, but the second 
MTiM strwger ihvi tho Brgt oud third. In height the; were less, the highest 
at Snn Praadsco being -7 of a foot, at San Diego "6. Tho waves at San Dicfco 
ODUld not have come (rom San Francisco, ae they would have arrived much 
liUT. Theae wavea would luivo osoBpcd detection by ordinary obeervetion, 
b«li« 39 feet in height only on the average at San Diego, and 41 f^t at Saa 
TamoKxi. Throe aeries are distinctly traceable at San Ffuncieco, the highest 
wave being C5 foet in bright on a tide Ming two PxL Tho tinie of oaclUa- 
tioB there wna 33 minutce, and at Son Diego 30 minulea. Tbo violence of 
titt Mwtliquoke was so great at Simoda. in Japan, ns to raises 
fcrt high tiiBTV. and IB feet at Peel's Island, about 600 miles to the eouthvnud. 
Ihexekicllj wUb which a wave travels depends on the depth of the ooran. 
~ a but ri'peUtiOM of the fltsl 
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ASSVAt. or acasrratc disoovsst. 



ir. Tkea 
K <Ua Et*v fcr <^ PieOc Occa > dqCh of fim 14,M« I 

• bbOH. It M iqattoUe boy tht iitfiwrtii of tig oa«rt fcpl 
I lev. La Pbee iwiiifi it >t 10 wBea, Tlmdl it S-^ «H 
1b bdogt it dwn loabool 3 BsOe*. 

• neat Dwctii« of Ibc Amslii: Sodf^. On*, Dr. lbf;p>n led 
It Vbjmc^ FhfBtaa ■ Chsi> aod J19M1. Tfae ccamnfa 

a in mnaj'of in feiMi 
1 li'i, Mhm am hkm i 



a at Japai ma Uknred bf ■ 
■Mn cf nilMtkag in Cilia*, andfa; aa eBnar^aarr im 
aOntiOaa (^ lbs «• at ib« Bcmn Itfaads. Tbeapp 
iln^'' B« thcjr tn (ijrlied bf naijrei^ fiOonnK eaRbqoiksi in Cl^ 
)eA io; Kill it WW Boggnled tbnt Owr an a nli Gnoed I9 ' 
M of rupot aod inlpbnrv! add cnniiig in ctotael irotablj irilti alon 
'flL KoUce ma made also of tlw iBe Mid aibodencc cT a nda 
tt Ponnosain 1854, and oTshowKSof dnat is tbe CItinsSea. 

ruE EBurnox of koitst VKbtiviLS re 1855. 
kuteettng npoTt on tbe recent eruption of Tcsariui baa been m 
J Vn&tmr Poloiicn oT Ihe ObaervaUny of Naples. It app«an Qiat 
I, wbich bad liwn Eliglill; aSectcd on Hu 290i of April, « 
on the 30tli ; and on tbe (bOcnrnig daj (be emptioD tai 
Uisn (en ciatera opened in the oonrae of a fev booi^ fiSoi 
^ Bnallcr ones, all throning out lava and heated stono^ accompai 
ean thuodeni and rndd}* masses of smokei These atreami, 4ft 
ling into tlie plain, called the Atrio del CaroDo, fonned tiicre a 
le shores were on eitlior fide the mounlain of &>mma and 
1 1960. Earlj in Iho progrew of Ihe traptioo, the Uts wm 100 j 

1 it wsfl ajDBilereil Ibnt if another gach an ac^umulatiaa tbdc 
t, which oertaiulf bm now bsppeood, tbe Hormiisge and ihc OhaetiaUij 
mid be in danger. 

The magnetic qiparatua of Lainont was used bj Professor Palmieri at 
in of the earthquake ofMolfl ; and the reeulCs were such as to b 
think tlial it woold not be iduu, aa the event baa proved, on thi 
a eruption of a rolunnn, AntidpaUng, as it bM done^ an 
ropbe by several dajB, it is one of the most bcautifhl nnd oonvji 
i of the procticul appticabilily of scicnw lo llie sprviec of hunun b 
It modorn dayit has luniixhed us with. Pussing ftom magoetiani to 
f, VioSssoc Palmieri taji tbnt on tbo fir^t day of iho ertiption oba 
■ HCtfl inpoifible ; but, on tbe clouds dearing a% be Bscertalned 
N % gretU tendon of positive olectrlcitj, whidi incroased 
"" " " « on tbe evening of the !d inm. In 

Jt alwi^ •tron)(er when tbu nind blew toward tbe 01 
» ttaalf very vigowuiy to v\io nwnoWn affvtacvn, ■ 
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^4MS»daoadUrtor; "ud, doiing Uie tall of the ube«," he njn, "I Tcrilled 
a curious &«, whid I have obaerred during the bllofndii, olao, that irtiUe 
will) Ibe moiable omiftictor wo hod positive cletrtncLt;, with the flied con- 
ductor a Ekiat. DDgative clecuicilj was obscrro±" Tbis eruption is dc9(;ribed 
ai bating beca exircmol; grand, mid man; Interesting otiEcrvationa were 
made rrepiKtiiig il A. correqwadeut of the London Atbensmn Uim de- 
Boibea tlie «)iii3o of lata: — "It was pent witliin the deep banks of a wide 
ui nowing <lown. not like a fluid, wliich is the ordinaiy motion of 
It like a ruounUin of -loke, or at times like highlv gaemoa coaL It split, 
t ctadded, and apnriilMi, and smoked, and fiamod up, and ercr moved on 
« ▼■« compact body. Piecrs, detaching themselves, rolled down, ISHVing 
ft glare so fierce, that I could iiavo imagined royself at the mouth of 
n (bniBce ; and as eveij mas' fbll down with the noiap of thunder, or 
Id ^ewBjs (torn the nppei surface into the gardens and vinejarda, the 
I flAtoed up, and the cron-da itllcred shouts of admhation and n^grot. 
wing the coDTBO of the atreain, or rather tmdng it back to its eource, we 
id bf the aide of that huge leviathan, through highly-cultivated grtmnd^ 
p/ trodden under tbo foet of multitudes, until we arrived at the e^ of « 
1, whence wc looked into ibo lioiling Bood, fed bj tbo cascade of 
1* pouring down from above. The sublimity of that spoetaelo 
b IndeecribaUe ; and, were I to live the life of Methusellah, the impressioa it 
e upon Die would never be oblitemted. I can think of nothing else; 
J wlien J close ray eyes, still the strt^am of flru dazzles my sight Full 
"bll that glowing, ftanung Nia^^ra, in one unbroken sheet, over Ibe 
t Ihe back of the Hcimitage and the Obeervatfliy. Pottoing, at 
K tWA cascades, the interval bttweeo bad been filled op b; the immense 
S of scoriic, which the mountain had tlirown out; and now it iit^M- 
J Tolled down one contlnried stream into a lake of boihog fire, and then 
d Into the plains which it had Icfl, There were times when pro- 
is In the luce of the lava seemed to impede its couree, or when th« 
•6 character of it appeared to bind it up in a temporary rigidity; tbm, 
d those projecdons, accumulated tons upon tons of material. It was a 
moment of hreathlees expectation ; all ejes wore fixed upon that one black- 
ened spot. There was a shght movement ; one heard a click ; a few ashes 
and stones fell down like avaiU-courierg, and down went a mounts of ailKd 
|B Into tbe boiling, Hmoking abyss, with the noise of thunder." 




EA.BTH QUAKE 

r. Kiril, (bnnerly Director of tbe Observatory at Prague, hw tnrefi^^!^^ 
L« Instrnmcnt to measure the force, dilrallon, and direction of eiKh- 
It conrists of a pendulum, so contrived tliat, while it can more In 
n not n>tum. A perpendicular cylinder is attached, which, 
w of dock-work, turns on ita vertical axis in twenty-four hours. 

laslio arm, ia Hxed near the pendulimi; this arm pobi 
4 the cylinder, nod pre^Gefl on it gently a pencil, hy whicb meaoi < 
~1gm>IBnn8dMllieiqrao»efflwey«iid«riit»Bgwtt«f) 



ANNDAL OF Si3IESTIFIC DISCOVEBr. 



If" 



At the lut meeting of the British Aspodalion iii. B. Hofddns read > I4pV, , 
OB the meridional aad sjiniDeCrica] structuro of the globes ita mperfldal 
dianget^ and the polarit/ of idl lerreetriol opentions. Tliis paper was illuBtrated 
\>j ma^w and dlBgraiDS, inoIudlDg a sectioo, oa a loi^go ecbIc, of tbe Coidnierai^ 
ttma the phuDB of tbe riwr Meta to the sboiva of the F4Kiac OcewL 
Amoag otbra- specolatioaB, be eaid that 9,000 jfaa ^o the aits oa whkdi 
London now Btoods was id the torrid zoii^ aod, according to perpetual chaRKM 
ID progress, the whole of Kngland would in time arrive within tbe Arolie 
drde. — The Tiewa of the expositor were stoDglj costrorerted bj f 
Ramaajt sod PrafbaBor Nicol. 



MODEEX ELEVATION OF LA1.T). 

OenenJ la Marmora, who iiu been employed twenty-four yoare on » 
gnipbii»l and gcologicAl survey of Sardinia, recently presenU'd on outline oT 
bia researches in the latter department to the Geological Society of PnuuMi 
Id Uub paper ho slaXt^ that near CagtiaH be Jbond a raie^ beach conbUning 
sliells mixed with works oT human art (pottery), at an elovoUon of 197 feat 
(SO metres) above the aeo. It seems to be sllgblJy inetimd ; and be speaks of 
onotber deposit, probably a newer one^ a little fiirther on, which is b 
and almoet at the level of the sea. Ho eatimatos that at Alghero, 100 IB 
N.X.W., the rise produced by the same npheaval has been 328 feet, sot afr ' 
tealed however, by human remainH, but by the position of a "qiiatemarr si 
Bione." Tbe eitrcmo rarity of taised beaehm coDtaJning Bucb reroidi)* i 
dera UiesB Gluts ioteresting. Mr. Lyell refers only to three — "onewhidi IhKTC ' 
seen, at Putnioli. 20 feet above the present sea levp] ; anotb 
boha, 60 feot above it, and a third in Peru, seen by Mr. Darwin, 86 fbot ft^JT 
uow appears Uiat some porta of Sardinia have been upheaved 197 fc 
the ialond was occupied by man," 



OS TIIK EXISTENCE OF ACAKI IX MICA. 
At the Britiah Asaodation, Sir David Brewster stated that while f> 
examining with a microscope a thick plate of mica Irom Sib«d 
incfam long and three inches wide, ho wns surprised to obsorvo the n 
oi miBUla anlmnlj, some the 70th of an ineli, and olhen only the IGOth of M 
inch in Btxe. Some of Ibcse were inclowd in cavities, round wliich Ibe Ohti 
of nihil were in optical contort These aeon were, of course, not rosail, M 
pu nt bmn tnaJDunted themselves through opeoings between the platea of M 
H^HHbapBd dosed over them. 
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■JUVKMUS OF COAL ESTATES. 

OompttrntiTdj ftw hmve an adequate conception of the magnitude and real 
value of the ooal estates of the three great anthracite regions. In Schuyl- 
k31 oooBtgr, irtMn <^ieiitioii8 have been carried on more extensiyelj, and 
fat a longer pviod than elsewhere, the revenue derived is truly astonishing. 
YtaoL a siofl^ tract of^SOO acres, in that county, the income, since 1836, we 
hare been Infamed, has averaged $18,000 per annum. This is but one of 
juaj cases that have come to our knowledge. Tlicre are, indeed, other estates 
that yldd even more abundantly. In the Luzerne region, the profits that attend 
miiiliig opentioDS are equally remaricable. The Baltimore Company, located 
two nQes from WDkesbarre^ cleared in 1853, $60,000. Their mvestments in 
hods and machinery have been but $130,000 — ^which, therefore, is returned 
to tfie stockholderB every two or three years. The Pennsylvania Coal Com- 
pany, In the same region, though laboring under great disadvantages in the 
aUpment of ooal, netted the same year, $330,000. The coal department of 
file Scnooton Company, also, during the same time, cleared a profit of $76,000 
upon bat 100,000 tons mined, although most of their lai^ expenditures for 
development were increased during this period. 

Wiule of Ooal — ^Mr. Holmes, in his Treatise on Cooi Mines^ states the waste 
of noall ooal at the {dt^s mouth to be one fourth of the whole. The waste in 
tiw ndnee is ocnnpated to be one third. — Mining Journal 

ASGKHT AJSm HEASUBSMENT OF MOUNT HOOD. 

The Galilbmia papers give an account of the ascent of one of the Oregon 
Peaks, known as Mount Hood, which has been ascertained by measurement 
to be 18,361 feet This is the highest peak on the North American continent, 
and one of the highest in the world. The mountain was ascertained to be 
voloenk^ moke bdng seen to issue j(h>m the summit The peak of Mount 
Hood is thus described: 

" We Ibund the top similar to that of Mount Helen— extremely narrow, 
lajiag in a crescent shape. Mount St Helen's fedng the northwest by a 
cnsoen^ while Mount Hood's faces the southwest The sharp ridge on top 
runs from the southwest to the north, making a sharp turn to the west at the 
north end. The main ridge is fi>rmed of decomposed volcanic substances, of a 
light reddish color, with cones from twenty to fifty feet high at intervals of a 
few rods. These oones or rocks are flill of cracks or fissures, as if they hod 
rent by some convulsion of nature at a remote period. Between these 
there are numerous holes, varying firom the size of a common water 
bucket down to two or three inches in diameter. Through these breathing 
Aofea— «s we shall call them — and through the crevices in the rocks there is 
constantly escaping hot smoke or gas of a strong sulphuric odor. In passing 
over the ridge fer near half a mile we di^ * ^^^^e number of these 
breathing holes \ through some tb* >* aa^ 

" We did not cany np a t 
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UAHUFACrURE OF SALT IN THE nOTTXD STATES. 
It Ea kuown that in the soDth-eutern p*rt of Ohio, salt water is fbond 
iJbuDdsotl;; bat beretotbre th« water bas beeo fiiund too weak to cotnpeW 
ire tban local nae, with the salines of Kiuukwlia, or of Synr 
Hence tbe qoonlity mimu&cnired in Ohio Use beHo i^mparMiTel/ 
But of late the tables are likely to bo tumed. The difficullf ia tbs 
welle wag, in not boring deep eoougb. Tbe reul salUeroug rock in timt li- 
lies About 1,000 feet in dqitb. The old wella were generally dug sboot 
600 [eet in depth. They gat water bat it was not the original apringB, 
a dilated quality. Recently, however, boring hns been carried to tbe nit- 
rock, and snJt water in great obuudance is obtained, and of BtrengOi 
compete with otbtr woatem salines. The most aucce^fbl eipcri- 
of tliiB kind have boen mode at Fomeroy, Ohio, where wella Lave beat 
the depth of 120D feet. The strength of the brine is from 6° to lO" 
& From some of the wells FuScienC carbarctod hydrogen gas iBsoes to 
sni^y the fumsoes with a large amount of fuel From a well at Coalpor^ 
Ohio, there Is at times a coiiious Sow of petroleum. The greater portion of 
this nunecal oil is sold at 35c. per gallon for tbe purpoBa uf making the pabnt 
medlciiie "Jfuifau^ Linivient" 

The product of salt in Ohio, acoon^g to the census of 1850, was BCO,SG0 
blulielB. The amount estimated for tlinyenr 1S5G is 1,3DD,DDD buahali, wlllA 
the product of ooy State, eicept New York ami Virginia. 
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remarkable: BRAZILIAN DIAUONU. 



The largest and fin^ diamoed which has as yet been found in Bntdl, haa 
reoenily been imported into Paris, and has receired the oomo of the " Star of 
the South." In ila rough stale it weighs SOT.Ol grains, or 261 j caiels. WliaQ' 
cut it will be reduced to about 12^ oorata, and will tbcrofore exceed tha Xoli' 
i-noor in size. Independently of ila magnitude, It poaiewcH much seientlAe tn- 
terest from the regularity of its crystalline forms, and the indication it oilfiris 
of the mode in which the diamond occurs. Tho general form of Uie " Star 
of (he South" ia a rhomboidal dodecahcdroa, having- each of its lacee bevdad 
by ■ Eicc set on Tery obhquely, so that it hua in all 24 faces. On on« of ta 
fiices there ia u pret^ deep oavily obviously produced by an octahedral ojMd 
whloh has been impkinted in it. The interior of this cavity when enafeiel 
with a lens shorn octohedraJ itrls, and it can not therefore be doubted tut 
the i97Bial which has Ib1\ its trace was a diamond. On the posterior Out tf 
the erfslal there are two other cavities of leas depth also showing strita, nd 
one of them even exhibits traces of three or four diObrent crystals. On At 
I ^MOuUaor the crystal there is a Sat part whore the cleavage appeaayHii I 
ll^^^^^^^hlfreDoy considers to be a fracture, and possibly us the pM^ttfl 
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(he diamond was attached to its matrix. From these fisMrta it appears 
that the " Star of the South** has been only one of a group of diamonds simi- 
lar to the groups of nx^ crystal, coal spar, or anj other crystalline mineral 
— Oompte Bendnu^ yoL zL, p. 3. 

OK TH£ DISTBIBUTION OF IBOX. 

Ifr. J. B. Whitney in a conmiunication to the American Association, Provl- 
de&oe, remarked that there were scattered over the earth deposits of iron of 
peculiar character and extraordinary purity, and that the mode of their occur- 
rence was also peculiar; they belonged to certain systems of rocks, and were 
Ibond only in those systems. The principal localities in which this iron oc- 
curred were Scandinavia, Northern New York, Superior and Missouri. In 
Sweden there was a single bed 700 feet in width by four or fivo miles in 
length. The deposits in northern New York were not so extensive, but the 
Cleveland Iron Mountain in the Lake Superior country rose to the height of 
1,039 feet above the lake, with a bread tli of 1,000 feet, and was entirely com- 
posed of iron ore. Along its sunmiit were numerous knobs 50 to 100 feet in 
height, which were perfectly pure. Tliero were numerous other mountains in 
MisBOuri which furnished equally pure ore?. The ores thus found wero almost 
always of two kinds, specular and magnetia The specular predominated in 
Sweden, Superior and Missouri, wliile the magnetic prevailed in northern New 
Yoric In Superior the iron beds lay between trap and toleose slate; in Mis- 
souri porphjrry was near ; in New York it flecmed to have been sedimentarily 
deposited in lenticular masses, and aflerwards subjected to metamorphic ac- 
tion ; these all in azoic rocks. As the azoic i>criods wero more violent in 
their action than later periods, it was probable that what was thro\^ii up 
during those periods came from a deeper poniou of the earth, and wo might 
hence infer that thero wero great deposits of pure iron deep down in the 
earth. 

Professor Hall in reply to a question, stated, that all the rocks below the 
paleozoic^ which occurred in any considurjil)le quantities in this country, 
wero metamorphic from sedimentary rocks. Not only the great systems of 
theae rocks, but oven subordinate portions of them had been deposited under 
somewhat dilTerent circumstances physically and chemically. Although some 
sheila and sandstones in different formations might have considerable simi- 
larity, still they pn.*8onted differences, and these slight dincrenoes were 
brought in mctomorphLsm. He was satisfied that when our metamorphic 
rocks came to be more thoroughly known, every group that had had any con- 
siderable characteristic in its original formation would in its metomorphorio 
state be found to present such peculiar niineraLs as to characterizo it as per- 
fectly as the fossilifcrous rocks arc characterized by their fossila 

OX THE OCCL'BRENCE OF NATIVE IRON IN IJBEB: 

During the year 1853, a spedr*'^ -^ "^"^ •»• 

▼idnity of Bexley, Bassa Oour 



8M ANNUAL OF BOSXJSTIWIO DISCOYEBY. 

I>hiUdelphi% with ft letter from the Ber. Mr. Vma, of Uberiis !a vbUh h» 
Bftji: — " I have seen and oonyersed with a nniiiber of jDsli?ei^ who affina 
that it ifl actually the pure ore, or just as brokea ftom its xialiTe bed." This 
specimen, during the past year, was placed in the hands of Dr. A. A. Hi^resi 
of Boston, by Rev. Joseph Tracy, for chemical examination. This ffirainin» 
tion by Dr. Hayes brought to Ught the remarkable &ct that the iron in qoes- 
tion was pure native iron, not meteoric^ but pfobaUy oocuiring as a d^wsit 
by itself unalloyed with any other metals. The following is the report of Ik 
Hayes on the subject: — 

The specimen had been drilled and filed when I first saw it The filed 
sur&ce arrested my attention, as the arrangement of the particles of the mm. 
resembled that of the unalloyed part of meteonciron, and was untike that of 
any iron that had been hammered or rolled. Artificial iron is presented to 
us under two forms ; first, that of crude or cast iron, which, always graonlai; 
is brittle, though sometimes malleablie in a slight degree ; second, wrou|^ or 
ductile iron, the product of refining either cast iron, or as the result of skiDfid 
reduction from an ore, in a forge fire, by alternate heating and hammedi^ 
In either case, the particles of the iron have certain definite forms, ananged 
as crystals in the cast iron, which are broken down and rearranged in ths 
ductile iron, as plates, or scales, or longitudinal fibers 

The native iron presents only very minute crystalline grains, whkdi have 
not been broken or blended. Their color is lighter gray than that of any 
hammered iron. They are without much luster, resembling iron which hm 
been aggregated >by electrical deposition. The mass is tough ; and when a 
firagment is broken, repeated bending and doubling is required, and the fino- 
ture is hackly. The texture is not uniform. Some parts are less compact 
than other portions, rendering the specific gravity of the mass leas than that 
of other iron. This inequality is due in part to the presence, in the mass^ of 
crystalline quartz, magnetic oxyd of iron, and a zeolite mineral, having a soda 
basis in part; conclusively proving that the iron has never been melted arti- 
ficially. 

Its chemical composition is — 

Pare iron, 96*40 

Quartz grains, magnetic ozyd, i ^,^ 

Iron crystals, and zeolites. j 
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There are no other metals present: a &ct which prevents us from placing 
this iron in the class of meteorlites. And the absence of carbon in any form 
removes all doubt in regard to its being possibly of artificial formation. 

Every form of iron which has been the subject of manu&cture, ocmtains 
carbon. And it is an interesting observation in this connection, that, in the 
large number of samples of ancient irons and those produced by semi-civilized 
people, which I have analyzed, not only has carbon been present, but the 
proportion was iJways larger than exists in the iron of oomm^tnal peoplei 
It appears that the rude workmen, in producing this usefhl metal, stop at that 

^nt where the half-refined iron ia enfikdenXly ^cQfi^S^ \a \ak»^'a&d«c 4te 
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hammer, Hie reqcdred ftrm; whild the purer irons are produced later m his- 
toTf, when the more highly prized qualities become known. 

The evidence which has been collected respecting the locality and history 
of this iron tends to show that the natives of the vicinity have drawn their 
sopidies from it for many years. Various implements are now in the United 
States T^ich have undoubtedly been manufactured from native iron. 

Mr. Davis says, in the letter accompanying this specimen : " I am told by 
the natives that it is plentiful, and about three days walk from our present 
residence. It is obtained by digging, and breaking rocks. It is also said to be 
in large lumps. In these parts, the natives buy no iron, but dig it out of the 
ground, or break ihe rocks and get it, as the case may be." 

The Rev. John Seys, in a letter published in the African Repository for 
Jane, 1861, says : — 

" Soidi is the purity of the iron ore obtained by the natives of Africa in the 
immediate vicinity of Liberia, and which they represent as being abundant, 
that they have no frimaces. They need none. All their rude agricultural and 
warlike instruments are made by them of ore so pure that, when heated, it 
becomes sufficiently malleable to admit of being wrought into any shape or 
form. They make knives, bill-hooks, war-cutlasses, spears, axes, hoes, etc, 
out of this ore, without the process of smelting." 

Mr. James Hall, under date of July, 1855, writes: 

" The natives manufacture iron in quantities in the interior. It is very soft 
and pure. I have often been told by the beach natives who have traveled in- 
land, that * they take plenty wood and coal ; make a big pile ; put tone (stone) 
on him ; then more wood, more coal, and more tone ; then set him on fire^ 
and bum him trong, two, three days ; then iron come up.' This is the talk 
all along the shore ; that is, the reliable talk. Although many say they find 
the pure iron, I am sure no pure iron was ever found in Liberia or its vicinity 
in any considerable quantity, before I left in 1840." 

Strictly speaking, Mr. Tracy remarks, an " ore" is a rock composed of or 
containing a metal in chemical combination with some other substance. 
" Smelting" is the reduction of a metal in an ore by the application of heat to 
its metallic form. A fire like that described above could never produce a heat 
intense enough to " smelt" any ore of iron ; and besides, the result of smelting 
iron ore is always cast iron, and not malleable. But if in " breaking the 
rocks," the rocks should not readily yield to blows, it would be a very natural 
device to place it on a very hot fire. The result would be that the rock 
would crack into pieces and the iron would be released ; and being heavier 
than the decrepitated stone, it might, especially if stirred a Uttle, fall together 
and become welded mto one masa This, beyond all question, is the usual 
process in the moun^inous regions south of St. John's Biver. 

Mr. Tracy further says : There is reason to suppose that native iron exists 
in ot^er parts of Africa, especially the western — Adanson, aErench naturalist, 
whose " Natural History of Senegal" was published in the latter part of the 
last century, asserts that the natives of that region make implements of it. A 
description, probably derived from him, of the native iron of Senegal, applies 
vnH to ihelumpB found on the "New Jersey p\iEG^)Qa&K?'^ w^ «^^^^^<C»fl^ 
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Uifiii. In ivmlh Afri.i-i, [!,« Ilt-V. LIr, A-l 

mou^ic hy a,«l^■si^ or ot.lypLumcd "o 
hiUiCTW proved *o, I am D.,t i,a;,mu-d 

IlB exi««iM of nntive i^a bm o!k-a 
mm txad it in Siberi», and otliera in Soul 
•na «lior r»([ion«. But M Uiiw, k> ^ 
l»ovcd U be Btoteorif. Tlie n^ilive Iron o 
PW&cUy now to Die world of K'ionce ud 
peww ia aa probabk- m was Uml of DMive 
»to» ott Uke Euperior. Native copper h. 
limt tiU thB opening of ihoso raises, ii Lad i 
flctot lo bo of muth cBinmoriiU importance 
IBO^ «wi «on.o of it in a,agsp., ^ |„^^ 
Bwir Twtoon. Whttl^cr tlio naiiv^ iron < 
teo^ cim In lielenniDcd only l,j- a,, actual 
9iirg» ipuntllift. can bo Ibund at tUs water- 
■MBd, m oommeruial valae must Im unmenj 
jjJWtol .AVH Q^ Chmwn, ConnecticiL— la i 
**«i*artBg ll»U« few yean, n-itire iron 
■tCtiMu, Oono. Tho authoriij for this sti 
nwninWirrod in the cabinet of Val^ CoUare 
W««ll of Um liborian iron In- Dr. Hayes we 
*Miine» wu jJat,^ u, j.i^ |,^j^ i,^. p^^^^ 
UMfei hat uDfe slioivn, iu Uip mmi iodubiul 
ttMA^ron, containing uliarcoal, jjlujiibago, a 
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t Sritaln from Singapore, IndSo, China, Pptu, and Bndl, ■ 
1>W tuns. Of ihia rcmign tin thare Is re-exportpil about 1,000 tons, nod of 
Bdtitb tin rather moro luitiiiallr. Tho RTeTHf^ produiHioa of the Sve largnt 
Ca BUDKs nf Eogiand for 1S53 was about V60 tonii, the maximaia prodace 
benigasS Urns. 

Out uf tlie tin produce stiaee another, but not vorf extetudve, branch of 
mineisl iudiistry — the productionof anwuio; most uf the lia ores contaiu botji 
IhM nifaetaDM and sulphur, which are got Hd of bj cipoeiDg the powdered 
ores in pwnliarlf conBtractad fiimacea to the action of Ore. Tlie quuitit;' of 
M— >io aDDiutUy prodocod hot been esliiualed at 2,000 lona; the chief market 
filT it if^ however, now closed, the principal portion of it having been used ill 
tiie preparation of Rusaian leather. 

In 1853 tho value of the copper oro sold in Cornwall was fl,I6S,187; atld, 
iaadditiim to ^lia, Ireland produced 11,378 tone of copper ore, and some biin- 
dr«d£ of tona ware produced m Wain and the northem English couctiel. ^M 
inqxatance of some scientlRc knowtedgi> to (he mining popuIatioD is well exp 
eiDplified t>y the &ct, that hundreds of tons of the gray sulphuret of coppw 
have been thrown over the cliBk oT the weatem ahorea into the Atlantic Ooean, 
•nd hod^a have been built with copper orce of twice tho value of the ordin- 
■77 copper pfrites. ImmenBe masca of the hloi^k oxyd of tapper had bom 
lioe to time be«n thrown a^de ; preutuallr, tiic miner became acquu&tcd 
wMti the value of theae orM, ood thej' are now, of course, carefiill; preaervMl 
irteoovor they occur. 

Mr, Hunt gives gome details of tho produce of liie principa! copper mioa 
In ComwuU, whence all the copper ore raised JB sent to Swansea, the trade 
employing about 150 vesaela and BOO aeiunen. The ships carry bach coal Ki 
Coniwall, which is employed cbieQy in the production of the mecbanicnl Ibrce 
\ty wliich the water is pumped Irom the mines and the ores raised. Ths 
smelling eatablishmentB of Swansea support, by their direct or indirect inOu- 
enA tUNuiy 15,000 people; thus we have an example of the effecta of a pe- 
ouImt branch of industi? rising Up at a distance ihun the locolil; in wldcb tlie 
natenal Kmgfat tor is produred. The iraportatioa of copper ores &mo tbt 
mines of Cuba, Chili, etc., would, it was feared, greatly reduce the value of Uia 
British ore. How, although Cuba exports to England 15,000 tons of ber rich 
on annually, Chili at leoat 18.000, and Peru, Spain, South Austmlia, and our 
other colonies, about 20,000 tons more, the valuo of the Comiali copper OTCS 
have steadily increased, the combination of tho two being necc»ary lor the 
pToduction of the best Idnds of oiela!. 

Ifr. Hunt describes the Cornish pmnping-engins se, perhaps, the bat «x- 
Ml^Ieaf tlie application of steam as a motive-power which the world had J«t 
produued. This superiority he attributed lo the iiect«sity iirposed iipoa Dm 
engineers ofeCTectlng a great economy of Diel, in a locality so lar distant ftom 
Ifaa ODal-Qclds: and, again to the eirDumatance tliat tho duties of ttw nigi&eB 
w*a« r«)(ulurly reported in what arc called "duty papers." Tlie duty ot • 
Oomish piunping-engine is estimated by the numlier of pouada lifted a loot 
hicb by the consumption of a budiel of coals. Taylor's eogine, at the Ultt* 
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e enginn al preset at work is 61,820,000, whUe Ibe 
7 oT tlie brat engines unoonn to 99,000,000. Tha eaorm-ms 

iWfd at eqnal to the power of B,SOO boTSH, is umplojed to 
«mor« tbao 9,000 gallons of water per mmale fkna the minD\ antllalift 
« large portion nTtlie nre wbidi » raised. The moDuftctiire ol these coginca 
giTM riae to other sod iniportuit indaxtriea, eacji of these lar^ engines Mst- 
li^ rnno £2,000 to £4,000. The macliiiieij at one of the largest minee ta 
OormnH hM been estioiUed to be of die value of £75,000. Fmm eatimrtM 
iriiidi have been carefuUj mode it appeara that nearlj 30,000 peraona wtM 
omployed in and about the Contish minea; of these &,S00 were women, aod 
B,ODO childron, the women and children being employed on the aoiliLce oofy. 
In one way or another at least 100,000 persons derire their meona of nihsiBL- 
once from the lin and copper mines of weHcm England. 

The production oflead from the Engiiah minc^ tor 1S53, waa BS,1S1 (em 
oCon, or 61,031 tonaoflead. Most of this Icai! contajoB silver which is lunr 
pfofltahly extracted. The avera^ produce of silver from the lead om t' 
DDTOBohiro is 40 oza. to the ton. those of Cornwall 36 ozs., those of Iha Ida 
of Han 20 ozi., of Wales ^raut 16 ois.. of Ireland 10 ozs., and of the nortlnm 
oonntieB about 6 or 7 oia. Fonaerly it was not profitable, bf the 

IB oiydation of lead — (o separate the silver wbco it existed in '. 

B than 15 ozs. to the ton. B; the procew of deBUvecatiGin in 

y Mr. Pattinson, it is now ecouomicnl to separate the silver when 



of lead. From this process an 
of wcalUi has been added to the national store, and there is nnr 
him British ieod ores at least 100,000 ozs. of silver, which hh^ bo 
£93,500. A process has Moljr been introdnced in whicli xina ll 
ikiyed in combination with the l\]seil metal: by the action of alSniQ'ttn 
readily aeparatt-d, but as yet this process is not eitesoMtf 

receives bat little altcntioa in EngLind, nearly the whola tOf' 
m British Islanda beinj; derived from Belgium. 
i« woridng of mangancBe the EagUsb ore not able to mmpelB with ttv, 

ra of Qreat firit^n nr^ in the highest degree valuable ; tlw aoODfll 
n )S63 being upward of 100,000 tons, I 

ig the year 1 S53 the whole number of iron fiimaces in blast waa HV 
d tlu total product nearly reached 3,000,000 tons. 

et quantity of coal raised is not accurately known; matqr at S% 
of mines declining t« thmiih informaUon. Mr. Hunt estinialcf A(, 
DtfortheycorlgSS, at about 60,000,000 tons, having a value at tliemoB^ 
le pit of £11,000,000, and al the place of consumption of £13,000,000, jji. 
Ig this quantity 233,060 workmen were employed under ground aai. 
It 60,000 on the suilace. Mr. Hunt estiniates Iho quantity of coal raow^^ 
IS great English coal-fields of Nonliumberlaod aud Durhiun, to ba 
1,261,231,504 Newcastle ch&ldrons of 53 cwta, ciK'li. By this artt 
the ffltenj isu of demand, these coal-fields will be exhwislod l ^^ j U t- 
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Tbe manner in which the ooal TBised in England dtanef during the jeer 
1653, was disposed oij is estimated as follows: 

For household parpoeea, abont 19,000,000 Tons 

For iron-workB 18,000,000 

For steam, gas, and coking coal 9,000,000 

Export 4,000,000—45,000,000 

The Tahie of aD the raw material produced from the British mines dming 
the jmt 1853 is given as follows : 

Coal, at the pit's month £11,000,000 

Iron 10,000,000 

Copper 1 ,800,000 

Lead 1,000,000 

Tin 400,000 

surer 210,000 

Zinc 10,000 

Salt and other minerals 400,000—24,590,000 

In' this estimate neither days, lime, or the produce of stone-quarriea^ are 
bkdoded, which will augment the sum given above to at least £30,000,000, 
and when the cost of labor employed in converting this mass of matter into 
articles of utility or objects of ornament is added, it will bo swelled a hundred- 
ftld. 



KINSRAL WEALTH OF THE LAKE SUPEBIOR DISTRICT. 

• 

The inmiense wealth and the vast importance of the Lake Superior iron 
copper region, is every day becoming more apparent to intelligent, dis- 
oeming men. New discoveries of copper deposits, and now developments of 
tiie wonderfiil mineral wealth of this region, are constantly being made. Al- 
most every mail from Lake Superior brings us additional intelligence calcu- 
lated to increase and strengtlien the public confidence in the vast resources of 
the copper regions. In 1854 a mass of pure native copper was found in one 
of the mines, of a weight of not less than 212 tons, and during the past season 
te discovery of another mass, weighing 260 tons, and worth in market 
$176,000, has been chronicled. These, of course, are not every day discov- 
erfefl^ but they will serve to give some idea of the inexhaustible extent of the 
cqjper deposits of the Lake Superior mineral region. In 1863 the produce of 
te cqpper mines of Lake Superior was estimated at 2,800 tons, and those of 
the ixxm mines to over 810 tons of blooms and 405 tons of ore. The capital 
invested in thirty-four copper-mines which have lived through or have been 
established since the era of wUd speculation, amounts to $2,120,000, and 
repw uen ts a market value— constantly increasing— of $7,033,500. The best 
anthorities estimate the production of copper for the last season, putting it at 
the lowest mark, at 3,600 tons. Though these statistics leave out of view the 
hsaty losses incurred in opening mines which have proved worthless — losses 
of wfaiob we have no exact statements, bat which we presnme would show 
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Ti iwiwiliiitnL 'I" li'i'i* i»irrTliTn in 
tta, it odM not be forgotten that the cttdc 
bcwfe derelDping new xeins and depoaiB o| 
fMuei, ire eWending conlinoall)- tlie Umita 
dndog dfatrirts. At fireL (jui a few points 
and a fpot or two near ibe Oiitonappii. wer 
Ilram CojipfT lisibof to aotne iliaiaacp wert ■ 
the buids of nuninc companies. Loxi »»ao 
Agcgctnc l>n)te, and their Inbors Ijad hi miu 
pM twrood tbat lakr, and dcw comjuuiio 
omuDMiee upcp Utat port of the nuigo ; an* 
mangbiK h those upon man}- locaiionE doi 
IT* ^ao brar oTHiixPssliil eiptorationa stOl 
Sntct the writing of the sbovo, nearly « 
I^lce Superior minw hare been rcceiveo, at 
ncMda the «>t!fnaH) hj nam than a thdon 
■M lu DwrkM, or in B ilnto ready for nhipn 
Mmra:— In tfao Ontonai^n district, 2,lM t 
toon; in Portage Lake districta, 3ibi tooa; 
B,BUI,DOU IbB. of copper as tlie totnl yield ot 
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to tin jMi rtt i ir anl of tlie Kanow Strait wlucb opens into the Wellington 



HftTing diq»tcfaed Bovcral shooting parties in quest of hares and ptannigan, 
one wwnmanded by the boatswain returned a}x)ut midnight, on the 12 th of 
September, 1863, bringhig a report that they had discovered the heel of the 
topgaUmt-mast of a ship in an erect position, about one mile and a half in- 
bad; and the carpenter's mate, one of the party, asserting that it was cer- 
tainly "• woriced spar," of about eight inches diameter, seemed to confirm 
this report Such a communication fi-om such authorities — considered of 
mfBcieiit fanportance to awake me, startled me not a little. One point, how- 
ever, was not 80 dear to my imagination — ^it was too far inland, and, moro- 
orer, In a hoDow. On the morrow I proceeded, accompanied by the boat- 
swain, 'armed with picks and crows, to search for and bring in this discovery; 
bnk it was not without great dif&culty that it was rediscovered, snow having 
nearly obliterated the footmarks of the previous day. I at once perceived 
that it was not a mast, nor a worked spar, nor placed there by human agency. 
It waa tlie trunk of a tree that had probably grown there and flourished, but 
at what date who would venture to determiDO ? At the period when whales 
wen thrown up and deposited, as we found them, at elevations of 500 to 800 
feet above the present level of the sea, and the land generally convulsed, and 
abo when a much higher temperature prevailed in these regions, this tree 
probably put ibrth its leaves, and aflfbrded shade from the sun. Such a clrnnge 
of eUmate Just then would have been peculiarly acceptable I I directed the 
party which attended me to proceed at once to clear away the soil, then (hxeen 
mod, and splintering at every effort like glass. The stump was at length 
extracted, but not without being compelled eventually to divide the tap root; 
and collecting together the portions of soil which were immediately in contact, 
and surnmnding the tree, in the hope of discovering impressions of leaves or 
coaea^ the whole was carcfiilly packed in canvas, and eventually reached En- 
gland. Near to the spot in question, I noticed several peculiar knolls, fh)m 
which I wan led to infer that other trees liad grown there ; and I caused them 
to be dug into, but they proved to be peat mosses, about nine inches in 
depth, and, on closer examination in my cabin, proved to contain the bones 
of the Lemming, in such extraordinary quantity as to constitute almost a 
masi of bony manure. Through the kindness of Dr. Hooker, tlie cntu'o matter 
having been forwarded to Sir. W. Hooker, at Kew, I am enabled to furnish 
the fUlowing interesting remarks: — "The piece of wood brought by Sir 
Edward Belcher fh>m the shores of Wellington Channel belongs to a species 
of pine-'probably to the Pinus {Abie3) atbOj the most northern conifer. This, 
the ^ white spruce,' advances as far north as the G8th parallel, and must be 
often floated down tho great rivers of North America to the Polar Ocean. 
The atrocture of the wood of the spechnen brought homo differs remarkably 
fai its anatomical characters fh)m that of any other conifer with which I am 
acquainted. Each concentric ring (or annual gro\i'th) consists of two zones 
of tiane ; one, the outer, that toward tho circumference is broader, of a pale 
celar, azid conaiBtB of ordinary tubes of fibers of wood marked with discs com- 
mon to aU oonifSnne. Theae discs are usually oppoalte one another when 
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more than one row of them oooar in the directum of tbe lengtii of the fibei^ 
and what is very unusual, present radiating lines firom the oentnQ depnarion 
to the circumference. Second, the inner zone of each azumal ring of wood is 
niarrower, of a dark color, and formed of more slender woody fiben^ with 
thicker walls in proportion to their diameter. These tubes have few or no 
discs upon them, but are covered with spiral strisB, giving the appeaianoe of 
each tube being formed of a twisted band. The above characters prevail in 
all parts of the wood, but are slightly modified in different rings; thus tiio 
outer zone is broader in some than in others, the disc-bearing fibers of the 
outer zone are sometimes faintly marked with spiral striae, and tiie flfdrally 
marked fibers of the inner zone sometimes bear discs. These appearances 
suggest the annual recurrence of some special cause that shall thus mo^ 
the first and last formed fibers of each year's deposit, so that that first fbnned 
may differ in amount as well as in kind from that last formed, and the peculiar 
conditions of an Arctic climate appear to afford an adequate solution. !Rie 
inner or first formed zone must be regarded as imperfectly developed, bdng 
deposited at a season when the functions of the plant are very intennittentlj 
exercised, and when a few short hours of hot sunshine are daily suoeeeded by 
many of extreme cold. As the season advances the sun's heat and light are 
continuous during the greater part of the twenty-four hours^ and the newly- 
formed wood fibers are hence more perfectly developed; they are much larger, 
present no signs of striae, but are studded with discs of a more highly cffgan- 
ized structure than are usual in the natural order to which this tree belongs." 

I 

At a recent meeting of the Geological Society, London, Sir B. J. Muichisoii 
stated that from an examination of the geolo^cal specimens brought home hy 
the recent various English Arctic expeditions, he inferred that the oldest sedi- 
mentary rock of the Arctic archipelago is the Upper Silurian limestone^ which 
contains several corals and other fossils known in the formations of that age 
in Gothland, Wonlock, and Dudley. No clear evidence has been afforded as 
to the existence of Devonian rocks, though extensive masses of red and brown 
sandstone may belong to that formation. True carboniferous ProdueH and 
Bpirif&ri have been brought home by Sir E. Belcher fix)m Albert Land, north 
of Wellington Straits ; and coaly matter has been detected in many localities. 
Socondary rocks, it is surmised, may exist in the smaller islands north of 
Wellington Channel, as fossil bones of saurians were found in them. As there 
are no clear traces of the older tertiary rocks, the author inferred that the 
older deposits of the Arctic region had been elevated at an early period, and 
had remained in that position during a very long time ; for the objects to 
which the attention of the geologist is next drawn by the collections of the^ 
voyagers, are certain silicified stems of plants, which are widely spread over 
all the islands, between Wellington Channel and the east and west coasts of 
Banks's Land, and which, from the examination already bestowed on them 
by Dr. Hooker, appear to be allied to, if not identical with, coniferous trees. 
At one spot, namely. Coxcomb Bange, Banks's Land, and at a height of 600 
feet above the sea, Captain M'Clure collected a large OyprinOf undistinguish- 
able from C. islandica of the glacial drift of the British isles. There are small 
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oC ptanti^ flome of which exhibit paasageB fh»n a eilidfied conditioii to 
that of Sgnite and of wood, and numerous fragments of which aeem to be 
feftfiMe to OTirting spedes of coniferas. Most of the specimens were buried 
in tauea mod or silt, and these have preserved, during a long ^riod, their 
woody fiber in a natural condition. Attention was particularly directed to 
tba portioQ of a trunk of one of these fir-trees, three feet six inches in circum- 
ftxenoe^ which had been procured by Captain M'Clure from a ravine in Banks's 
Land, where mnch of the wood is strewed about, in different states of preserv- 
atku, at hdg^ta yarying from 300 to 500 feet above the sea, together with 
oonee apparently b^onging to an Abies, resembling A. alba (a plant living 
still within the Arctic cirde). One of Lieutenant Pim's specimens of wood 
fiom Prince Patrick's Island is of the same character, and much resembles 
Pimit sinbust or tho American pine, according to Professor Quekett, who 
refers another specimen, brought from Hecla and Griper Bay, to the larch. 
Having alluded to the &ct of the renmins (including entire skeletons) of 
whales having been found by Sir E. Belcher to the north of Wellington Chan- 
nel, at ooDsiderable heights above the sea, tho author inferred that the exist- 
ence of the lemaina of these animals, with those of fir-trees of considerable 
sisev in latitudes ranging flrom *149 to 18<> 10', could bo most easily explained 
by supposing that the greater portion of this region was submerged, when the 
lemabis of whales and the Oyprina were lodged on a former submarine sur- 
Ace, and when quantities of wood were fioated or carried by ice-floes (ac- 
oompanied by much silt and detritus) fh)m the mouths of the nearest great 
liTers; a subsequent elevation of such sea-bottom having produced the 
present relationa. At tho same time ho admitted that a case which had been 
braoght to his notice by Sir £. Belcher, might induce some persons to believe 
that the trees grew upon the spot where their remains are now found ; since 
that oflOcer examined a trunk in lat 15° 30' north and Ion. 92^ 15' west, 
whioh he states to have been in a vertioal position, with its roots extending 
downward into a clayey and peaty soil with sand. Remarkable as this caso 
ii^ and leading, as it might, to the inference that a very different climato pre- 
vailed here when such vegetation existed, tho author prefers the simpler view 
above mentioned to one which would nocessarily involve the hypotheses of 
-—1. A much warmer dimato, at a time when these Arctic lands were high 
above the sea. 2. A depression to the extent of several hundred feet, to 
sooount for the distribution of Arctic marine animals over the sur&ce; and 
Sdly, another elevation to bring about the present configuration. In short, 
however willing to allow for great upheavals and depressions in quasi-modern 
times^ the author does not see how the coexistence of the remains of whalos 
and marine-shells with living specimens of trees on the same lands can be 
astiflfiKstorily accounted for, except by a former action of drift, similar to that 
whioh covered Northern Europe and North America with erratics and dAria 
^-the polar examples differing only ffom those of other oountriqs by the . 
pNssrration of wood hi its pristine oondition through the exoessive oold of 
tbs Antb legiMu 

■ 

14 
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ON THE DISCOVERT OP THE ICHTHT08AUBUS WITHIN IHl 

ARCTIC CIRCLE. 

Among several interesting fossils brought home bj the recent Arctk) es- 
pGdition, under Sir Edward Belcher, were some fossil remains of tbe IiAXbjO' 
sauruB. The position where the remains were foond is on the sommit of 
Exmouth Island, about 700 feet above the level of the sea. The qpper 
stratum is limestone, containing numerous fbssils, and is about tidrtj ftet in 
thickness. The inferior stratum is entirely (^ red sandstone^ of a deep nd 
color, which gave to the island, in the first instance, the name of Bed Islaiid. 



CONNBCnOX OF FOSSIL FOOT-PRINTS WITH THB THBOBT OP 

PROGRESSIVE DEVELOPMENT. 

At a recent meeting of the Boston Society of Natural Histofy, P iiofeMor H. 
D. Rogers exhibited a number of fossil impressions occurring in the led riuile, 
or carboniferous red sandstone, next underlying the anthracite oaal meuoKS 
of Pennsylvania. A portion of them are identical with specimena foand some 
years ago, by Isaac Lea, Esq., of Philadelphia^ in the same geological bonson, 
and by him attributed to Reptilians ; others are from a horizon 1,300 ftet 
lower. These specimens also present a series of impressionfl^ not obaenred by 
Mr. Lea in his specimens, consisting of the right and left feet, and apporentily 
the fore and liind feet of a small species. Professor Rogers had not yet fcrmed 
definite conclusions as to tlieir nature, but they are obvioosly Reptiliao. 
They occur invariably upon surfaces which appear to have been slin^ and 
exposed to the air: some show the spots which are attributed to rain-drc^; 
others, trickling water marks and wave marks. The slimy surfiuie is attrib* 
uted by Professor Rogers to the finest clayey deposit from the ocean, at dif- 
ferent intervals, giving the rock the tendency to scale off in thin layersi The 
thickne&s of the carboniferous red sandstone is estimated by Professor Rogers 
at 3,000 feet; some of these specimens came from a depth of 2,000 feet in 
that formation, and appear to be the oldest vestiges of reptilian creatures yet 
found in the palaeozoic rocks of America* The position of the footprints dis- 
covered by Mr. Lea is 1,000 or 1,600 feet above the base of the conglomerate, 
or first member of tho coal measures, whQe these described by Professor 
Rogers extend, as has just been stated, some 2,000 feet below that geological 
horizon. 

Longitudinal markings, looking like trails, probably of moUusca^ are often 
found in these rocks, and were exhibited by Professor Rogers. The most 
common of these impressions is about half an inch in breadth, and consists of 
three separate lines of corrugations, the central band having the oormgatioBS 
exceedingly minute. Toward one margin of the trail there is inyariably a 
narrow, sharp groove, two or three inches in length, which rana out bj^a 
gentle curve toward the edge of the trail, and another commencing within the 
margin, and terminating likewise by^aUght hiflection hi adruce of tbeflnt 
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it mm ■o gg e rte d as possible, may havo origiziated firom the edge or lip 
flf the diett of the omwUng mnlhiak, grooTing tho softened mud. 

After descrihing', in • general way, the reptilian footprints in the carbon- 
ifefoos red sandstone of Pennsylvania, assigning tho positions which they 
^ocopy in the (bnnation, Professor Rogers proceeded to offer some reflections, 
ifaMring the bearings of our present knowledge of the footmarks in tho ancient 
ttnla generally, on certain cardinal doctrines of geology, especially on the 
tiMOfy ofa progreasiye development in tho extinct inliabitants of the earth. 
HIb called attention to the fact that, associated with the earlier bird tracts, 
there are none aacribable to quadrapeds, or any manmiulion creatures, while 
in company with those of the earlienrreptilos, occur none attributable to birds. 
The flfst birds seem to have appeared about the close of the Triassic or dawn 
of the great Oolitic period of the middle secondary ages, and no mammalian 
animaVi have left either their prints or their skeletons in strata of a date so 
old ; whfle of neither bird nor mammal Is there print or vostigo of any kind 
in the still more ancient deposits of tho carboniferous and yet earlier rocks, in 
wfaicti the tracks and bones of reptiles and fishes, and the trails and shells of 
MolhiiiifB are of frequent occurrence. Such successive disappearance of the 
"tmoei of the higher Ibrms of life with the advance of geological time, is one 
of the deareet prooft we can have of a progressive elevation in the scale of 
flfcrootare of the races successively created. The law of successive appearance 
of the fix>tpriiits, is quite as conclusive as that of tho parallel introduction of 
tfie aotoal skeletons and remains of tho creatures themselves ; it is perhaps 
of even more weight, as precluding all discussion upon the diflerences in de- 
gree of destmctibility of the bones or carcasses of tho several classes of 
inimala which peopled the ancient world. Some of tho bird-tracks and rep- 
tilian foo^nts left on tho once soft surfaces of the old rocks, are as dear and 
legible imprints as any impressed yesterday on surfaces of moist mud or 
aand, by the creatures of corresponding structure. Once buried and sealed 
up, their preservation has been independent of the lapse of time. This law 
of • progressive rise in the character of the footprints, like that so generally 
iBCOgnfued hi regard to the organic remains themselves, distinctly refutes the 
riow urged by Sir Charies Lyell, and some other disciples of the Hottonian 
tiieory of the earth's history. Fancying a uniformity in the series of past 
dianges in the animate and inanimate world, they contend that the evidence 
in support of the theory of progressive development of organic life is incon- 
dnaive, on the ground that the higher forms being inhabitants of the land, we 
ooght not to look for their remains in strata of marine or aqueous origiti, 
but must suppose they were never entombed. But tho negative evidence 
tan footprints is of positive forco when it appeiils to appearances in the im- 
printed suriaoea of tho rocks which sliow that they were exposed in a moist 
fltate to tho air, above the level of the waters, and in situations as accessible 
to mammalia as to birds, and in the case of the still earlier formationB, as 
acofriMe to both mammalia and birds as to the reptilea, which left their 
tnoiEB in muh nnmbera upon them. 

- PiBfijMcr Bogen alao adverted to the laperior vahM of the evideooe 
.19 SBoh aatqpivQfliLibgiia inaikiM thMt of.tht fc otpd a ti ^ and tbi 
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Iilngn vblch tuuollf accompany tlieio, orer tliMoCtlie"rtppl»iaaridngi^" 

b gnurall; nppenloil to bj geulo^iU B« the figna of the Ulcieat w«Uf le<rd» 

riBi-m>rg)as of Ihe globe. Expl^ning, !□ Bccordaoce with Ote taggeitloot 

BrBabbage. bon' Uiouc latter maf be produced under da^ tnnler, bf tbe (AhUb 

^dulatum of tbo lliud moklmg the roorsblo sedimeots iaUt wav&Ulce gtwntm 

A lUgv^ brnviDg the semblauce of the ripple trnnsiiutled to the bottom of 

w ffotera \ij Ibe wiml, tie shaved bow eaalj tbia sppeftrance in th« 

* maj lead g«ologiaIa \o crronooiia ioTerencee as to prolonged mbmdeacM 

■ the ewth'H cnut where the pbenomenoii sboands. Tbo rootprints of tnrdi 

1 r^)tilefl on the rkIib ^ve evidence which is Icaa talladaui, A>r tbaj 

1, without an; smbiguil]', that tbey were imprceBGd ~ 

1^ while tliew were jct moial, and were intcrmittingly expoce^. 

h •ir, ami covered tip. They are, thercTorF, among i 
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F FOBBILB PEOM THK BAJfDSTONKS OF THE CON 

^ Vbe pod tiOD of the wtcdslones of the ComiecI!t.-ut volley is of mucJi iotereit 

% the geolof^t, and ha>j sever beeo podtlvely detcnnined. This ia mainly 

g to the bet that with tbo exception ol the (bobnarka, very few waO- 

id (baaila bare been diacovored in tbii formation. 

r. Edward Hlldicock, Jr., ina commuoication to "^limoa's Journal" d^ 

« a Ibaul Sara found Id the sandaUme of Mount Tom. n^sr Kastliamptoi^ 

^ which aeema without doubt to belong to the gemit CtrUhrapterit of 

Previous to thia discovory aaueral spiwiniens of this genua had 

n SniDd, and are now in the cabinet of Amherat College, but none so wall 

id aa to indicate the genus to which they now seem unilouVitedly to M- 

Brongoian regarded this fera as veiy charaeteriaUc of the Uas nmV 



lestiDD was found in a coarse reddish aandatono, In tha 
K fitco of Mount Tom. The npper part of this mountain ia trap, bcneitb 
lAidi tbe sandaloQe crops out with an easterly dip of about 2B°. The aaA 
■ton* baa a south-easterly dip accroes the whole of the Counedjcat vallsf. 
Xhat eatt of this tnp range ia made up of finer dBterials iLDd Is of a mart 
rfaQ' chanuMT tban that on the west. The place where this ftm ooaua'il 
maaawbal weat of tbe middle of the valley. President HitcbMick boa laMjr 
iniDd by meaaurement that tbe thickneaa of the sandstone east of Mount 
Itaa ia more Uum SOOO feet, and Uial on the went, or below Mount Tod^.Ii 
itMriy SOOO t^t. Supposing one half of thi^ thicksess to be accounted ftt 
\rf original depoaitian on an Indined aurlacc, there will still remain a tUd^~ 
■MR of tome thousanda of feet both above and below the localitj of tbO ftRL 
A thicknesB equally great, for the saudstono of the Connecticut valli^ wl> 
fiiond In meMuring another sectien. acroAS the valley at Turaer'a Falls, thll^ 
mUaa nortli of BosttuuDpton. It appears therefore (o be certain that a spedM 
of Olatbmptaria oooura in the aandatone of the Connecticut valley 
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^^^^H io llie nppcr port of the Trios and tho low^r purt of the Das, it ia twj 
^^^Hld>Ie that it iKcupies tbo same g«a1ogicai position hero. If so, wo asaev 
^^^Blbe existence of a sioae of rock in Ihe Connecticut vaUef not far lh>ili the 
^^^^HUn tiC tbe Lias and Trias. And since two measurements of eectiooB 
^^^^H| tbfi Talloy show a thiclmcas of ssudstooe eirata both above and beloir 
^^^^pone thicker ihnn tho Una nod Trias of Europe, tbe probability feaaa 
very strong that the equivalent of both of these rocks exist here, imd perhl^ 
'•y.ae others both newer and older. 

\t a rec«ut meeting of tbe Boston Bociet; of Katunil HiBtoiy, ProTenor 
J< Sftiat Wyman ei:bibiti>d some fossil bones fmin tlie sandstone of the Cou- 
QMliait valley. They had beco eiaroiacd twenty^fiVD years ngo, atid 
wnro ren^iuxod as boDca by Mr. Ellsworth. Filteen or si^een speclmena 
ktd been recently sent him for examination, but they were niostlj in very 
SDlII ftagmenta. Only one or two give any clew to tbe nature of tbe Hnimnla 
to wbicli tii^ belonged : but one, nhidi bo exhibited, he had found to be a 
*HlaU^ with portions of other Tcrtebne !□ front of and bcbiad iL Thisrertebn 
ifiaiBttil Iwo importaat features, vix., transverse process and an inferior sjdnr 
OH pmeccs: This proved the bono to have belonged to a higher otaas of Kii- 
laOa Uian fishes. A concave extremity end other markings nmka it pfol^ 
midmilj correspond to (be venabra ofa reptile, possibly to an anterior cAudal 
Nrtebrs of d Saurian. In one or tn-o specimens, a transverse aectioD |n«- 
nstad a large cavity s'lrrounded by a tlun wuU — rather rcsombUag (he bono of 
ttedthanthatofaayotberanimaJ. Tbe greatest improbability connected with 
Ae tulijecl i^ that tho remains of birda and repUles should be found mlnglod 
iqgvUier in the same forniarioD. They are certainly not mammal, but Dr. 
'^mta bos not much hesitancy in pronoundng some of them repllhan. 

Dttling the latter part of the year 183S, in some excavations mode at 
'faint"*''*. Has^ on tbe east side of the Connecticut river, in tbe red sand- 
tGi^ portions of the skeleton of a vertebrate animal were discovered. Tha 
bsDea were the moat entire of any bitlierlo mot with in the Bundatoae rociks 
of tlila volley, Thoir chnrocter has not, however, as yet been detarmined. 
Aoxnnpanyiag these bonce were nuintrous phuit unptessions, evidently fucoidal 

OM THE CUARACTRR OF SOME LIG^TTTES. 

At a Utle meeting of the Boston Sodety of Natural History, ProSneoe 
Hogars exhibited two spedmens of ligiute, one from the middle secoudaiy 
racks of Ijmuoster coualy, Pennsylvanlu, and tbe other Irom tbe coal-b«arillg 
roc^ of Bostoni Virginia. 

TbeK Dpettimena ore interesliuj, not only as examples of tlie beatitiftil 
fnKrmtiou of nomly htrueture in lignite, but as aflurdiug odilitioQDl ori- 
dace of tbo dose rcktiooship bctweon Oie groaps of strata io which they an 
ntgmMimiy ComuX. Both ipedmons are Jet black, and, when bnriiea tran*- 
nn^y to the fiber of tlie wood, present the smooth, concboida! Ihwito: 
■l^buter (if anthr.'idle coaL The longitudinal surlhcos exhibit Uia ■' 
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r Am n paCwttf m the finer nnielin «r riEdSed wix4 ail 
■I !• tMetj imponiBl, the dttaUi at BOoMm an the same in both gfaei- 
The tBoM pmniima Uuuvciera under the m'tcneeope, aie — 

»DBM«pf rioUgaJHl cells, -nitiiBteoUrniuii/tgB, and iDCtehB 

X dDGlA 2. 'Hies cclb are inieiBocted b; ihin, ntDdaDarr 

^ eoa>p09«l of abiirt celk, with mmilar, but more KBttered "■"'^""^ 

~n of Uie elungatiM] a-lis ue urani^ in a angle, raj TWdj ft 

on mch ndc of the two &cea whJcli are parmllel to xhe mcdnlliBjr 

re entire)}- sbsenl th>ni tbo other &cee or ibe cclta. la all lb«M 

tf Ten ai in the lUmenautDS of tbe cells, and the sixo and ftnd 

B, rrofenur Rogers cooiidered the sCructure of tlieee lignitea ari 

wHf tgMong witli that of the fatal coniferous wood described and flgqnd 

^ Vhlwni, under Uie name of Peuae Bultimia sod P. Lindiaana. ma fi» 

\ almost identical in wood/ atnicture with Ibe modem pin^ waft 

J Wiltiam to be rt^snicted to rodiB of the Oolitic period. Hmco Itift 

raof UiBM lignites^ vhile tboj jiirauihed a new pridpnce in &>ar«f 

b Prolixaor RogiTB baa hereloGire maiabiined of tbe nvar af' 

cf the so-called new red aaDdslooc, or Trioasc rocka of IMf 

f, and tbe cool-bmriog dc^xuita of eaetcni Virginia and North Omlin^ 

to conOrm bia coucluiuan that both these belta belong to a period VK- 

onding lo the lower part of the Oolile or JurasBc ssrii* of Enrope. P(i>- 

V Hogers added tlmt these lignitea ftppeor to bo idcnlia 

It variet; of Klidfied wood fuiiod in lbs wal-beonng rocks of 
iiila, to which he had ibnnErri; referred irben speaking of tbo . 



OS THE FOEUATION OF FOSSIL RAIS-DROPS. 

txat mpclinR' of the Beaton Society of Natural Ilistorj-, 

>a Wjmiui exhibitsd some of tbs results aa experiraents on the fimnft' 

1 imprea^ona in cla?; from whicb it appears IbaC ordlnaij nift 

u or* rharnctfrized by the e^dateiics of radiating lines around thecimnb!' 

w of tbe Impressions, which ore caused by the Q-agmonts of tbe dnH 

ti dispoisod often impinging upon tbe plastic surfuui;. If a nuaft a 

is throwa Into tbo air and allowed to IkU cm soft clay, the (bno uT tl|p 

won will depiTQd upon the condition of the drops at tbo time of im- 

'n descending, tbe drops a^umo the foUoning forms, viz. : firvt. ffiil 

)d sphere ; second, that of a cup with the concsTitj downwald; 

1, that of a ring; and fourth, Ihoae of two or mnro sphcErcs tbrmed bjrtlift 

Cure of the riug. If the sphere bo above a cerbun «2C, tbe impltMta 

a rctkmhitod appearance In tlie center, with radiating IIocb taaaA 

Ift droiimfsrenc^ The impression formed by the cup is reticulated In dui 

' rr withoat radiating lines. The ring forms an impression Forreapoodlftg 

b Its dupe, witb rudiatuig lines on iia inner bordi^r. and sometJBM* 4m 

!r border. Profmaor Wymsn thonght that niL 

ahed (h>m those of spray. Tbo min mark is roodiBeJ by tbo 

on which it atrikea ■, il l^ui YaWor \a\iai4, i 






3 not Bhown. On 



euuniniDg 
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■e doubtleai 



d Ui8t the radiating Udm were preserved. Tii^ n 
J tho ariftiiig in of the new mnlprinl by which tiusj were oovcred 
IT respects they resembled recent rain murks, and could be oc- 
or Id no oUiGr wajthan bj tho contact of drops ofCilliug iralt'r. 
ibwqucnt meMing ProTesHir W. B. Rogers presented tlio results of oat 
whiob he bad lately ninde, oT the terminal velodtj of ram drops of 
It diameteiB. Aa the im[nngiDg force of the drop muBl in all caaea de- 
pend on ita wmght and Telocity jiriutlj', the detenninatioa of tlie latter quan- 
ti^, erec approximatolj, woiild seem to be of caoRiderable intercat in con- 
oeclion with the subject of raio-drop impresaiona. Wcro tho epnco aroond 
t eartli a vacuum, a Ming body would continue to be ncteleroled at • 
''j equal rate to the end of its descent, and would not attain its maximum 
felj until the moment of its impact oo tho ground. Such, however, Is 
~'»MndiIioD of a body descending through tlie atmosphere. Thoputi- 
if lit lying in its way opposo a resislaneo to its motion, and Ihia Ibrca 
a a very rapid ratio as tlie Telocity augments. There will, there- 
n ercry cose, be a certnin speod at whicti tljis reaiitance, acting upward, 
~Bel7 oqua] the weight of the fidling mass, and when this is once at- 
ii all Amher acc«)emtioD must ecitse. In these conditions, snppoung tlw 
blM of uniform density dowc to tho eartli, llio body will Eill through Um 
g distanoe at a unifbrm rale. This tertninal velocity, therefore, is Ob- 
j the greatest Epced which, under tho condidonn, tho body can acqtiira 
ig Ihroi^b the sjr, however great the altitude Irom which it may 
tobU. 

what is pn^bly in most cases tho &cl, that tiie rain-drops lUl 
ht to attain a terminal velocity before the close of their 
nt) and taking as thu bosiB of tho calculation tho formula of Huttoo, 
t niuDcricoUy tho law of resistance as determined by ezperl- 
E in iBe case of spherical bodies, Professor Bogers, in the first places coio- 
1 vclodly of a drop of water one tenth of an inch in diameter, 
•c he deduced the velocities corresponding to other successively amollsr 
dismetcia. by Ihe ample rule tliat for unequal spheres of like material, tha 
letminal velochjea are proportional to tho square roots of the diametent. In 
thia wx<f was calculated the following table of the terminal or groalesl SSM^ 
able speed of sphericul lain-drops ranging in diameter from one teath ^ 
founbousandtii of on inch. 

Diiiuiiir. T«i. Y.lM.pwi 
1-10 hKh n* Ifl 
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» taken ot the alteied tbrm of the drops as thsf dcacetid, bat h 

re jgnoniit at Iho nulorn luul nmaiuit of ihia t^hao^ tre con not dtfrn- 

' M effect on Iha (cnsiiul Tsln-in-. 

t iuMcad of Maumms tl>e itescending ^bule to lymslM of wslertbrou^ 

le Tolome, we Buiipoee it to be a hdlloir Bhell oT iraKr Uke k 

ie sosp-bubblo, it it obriaus Ihat &ir tbe same duunelcr tbe totoiiii^ 

r would tc grcatl; less tiiMt in Ibe abova [able. Admitting with 

IhcTa that clodiia lire made up of Bucb boUow teeidM of ta.- 

« minatencos, it can be showa llial llii^ir desi^eiit lo tbe Dorth wooU bt 

Bon a4 (a moke tlieir grBritaiiiig lendL-ncj iaspprvcUble diihog Ch6 cbmt 

b we woK)! tliDiD aa tbej Doat b7. 

f TBS EPOCH OF THE MAMMOTHS ; ELEFHAS rRIMIOEimiS. 
ttano«nt meeting of tbe Boston Society orNatural Eistorr, ProfbaorH., 
caliad atUntion to the IntDrcating poliecntological bet that wbHa 
IS of tbe fosiil elepliHQt or ^ibemn moniDiotli of tbe Eastem CottOf ., 
V inbnldiKl in tho groat drilt elrniiun, tbose of the fonil elephMit sC 
» 4ra lu iDTUriablj abnvt it, ifini^ in aupeHidaJ deposits of a dislai>otl]> 
I DOW generallj conceded tlial the nlics of the MaiUdan fi- 
It of Korlh Anorico, which do not ciUmd bejrond this contineat, ate 
lirhara iutolved in the general or earlier drift, but lie upon it, inclosed cither 
it awomp; d<?pc«il8, or in tlio nearly at recent later local dlluriil 
« sod gravela of the gKM Uke and river vallcfs of tbe country. Buttti9 
Itthat the bonoi and teeth oftbeextioct elephuit on this continent aio e^ 
d in the aame aaperddal mutervUs seemE not b> hare been suSoienllf 
o by geologista, or, If pas^gly slaKd, its bearings hare been ovir- 

>t the American elephant was the cotemporuyofthe Jf/alodon figimint , 

^t onlj proved hj the oocurreni^e of great numbers of thdr teoth and 

» tide by side in the great nuushj ulluTium of Big Bone liclc, bot tl . 

rutin;' of tbe ctinditiona under which its renuuna are Bl]i0ld 

le Imbedded. A careful review of nil llio cases on record of the fr^fymii 

Btbe (depbani remains must salisij goologiata, Iiimiliar with the more leMB) 

ptn of this oauntry, that these two colcesol aQiroalB lived together in tho 

( period of suriaoe tranquillity which succeeded the strewing of the gosMll 

ft (the period of the Luurentian cIstb), and were o<vertDkHii and estamfak 

id together b; the same changes, partly of climate, portly of a second IKL 

v local displacement of tbe waters — that namely which reabifled the dr& 

1 Ibrmod our later take and river terraces. The &et that these extlaet 

Inula thiu occur only above the true drift ia North America, and (» It In 

berin and Kurope, would seem (o indicate ono of two things: citiier that tlM , 

I contineuta ore not of the some opodj, or these being of OM 

t, thai the fosail elephants of the two regions are not of one and the aaiBt 

Ksea. If we admit, with the groat body of geolo^pta, thai t' 

ft«OTering of all the northern laljtudi^ of both continents is -^ 

4 ooe date, we arc constrained to regard the mammoth of th 
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Indsu diOersnl. Yet the identity cf date of ihe tvo drift Ibnnatioiii abould 
nitte dogtnalicallf pronounced upon m the present incomplete eondttioii of 
tOBfiUite geology. 

□TTEBESTING F0BS1L8. 

At the lost meetiiig of the American AsBociation, Proetdent Hilchoock, er* 
hibitad (he Jaw of a foB«l fish wMcb ho hnd received bom the ooal-fields of 
niincns. The apcchnen waa aboat a foot long, corvod like a raber, and oa 
lu edge were get, in socltots, seveo teeth with Berrated edgea. it wna ftmod 
nboDt thrpe inches abore a bed of cool three or four feet in tliiFknesa. making 
it cenain that it woe in the coai meaaiircs. Proiessor Agaastz said tliat thil 
ns one of iht> moat Interesting Epedmens he had over Kon. Tlie idea of » 
riiMk WM at once suggtcted, and jet it could not be a shark lor this reason, 
that ■lliiough the Kbark bad teeth in sevea rows yet tliey were not Mt in » 
nbkcl. and they were behind each other, not by their edges but by their Bat 
(mftccs. Moreover, no shark bad teeth in bis upper jaw, if we uaderatood 
by that lenn what was understood in higher ommals. The Iwnes of tbA 
n^KTjaw were in ehart* reduced to cnrtihigcs nt the aides of the month, and 
the palatine bones whicli in higher animiUs formed the roof of the mouth wwe 
in AarkE oel with tectli. Slmrks' upper teeth were, therefore, palatine tocth 
sad not jaw teeth. But In Eome shnrks, aa m skalca, we had tiio beaks uni- 
listtnly pointed. In the SHw-IIsh the beak projected with a, double row of 
(Mth at the sides in lockets, and this wns the onlj type in which any tiling 
similar to the fiiBGil could be observed. Purthennore thia bone when aub- 
ject«d (o the microscope wan found to bo mnde up of the lame be^c^onal 
lisiae, to hnre tlie same tesselnted stnicture sa the cartilnge of sharks asd 
fjcates and the saw of the saw-fish. He concluded, therelbre, that Uiia was a 
pnjcctlon tkom one side of the shnrk's head, and its point met a currcspond- 
tng projectioa from the other sdc. both forming i semidrcle in front of hie bead. 

■professor Agnaaii also stated that the general result of tiis compariaoo of 
the (basil flshes of the Amerioin coal mensurcs was, that there were two very 
different kinds of fishes, one represented b; the veiy metamorphic fVngmenti 
now on the table, and identk^ in its character with lliat which Dr. Hewbeny 
had fbnod in Ohio, the other in soutlicm Illinois, whence Dr. Cae^dj had aent 
liim a number of fosnlEi, among which wore ten or twelve apeciea of Dsh, td 
manr as were (rOTienilly found in a water basdn after fishing for one seasoil. 
TTie (toh (bund here were identJoJ in their oharacter with those of Bristol in 
Englnnd. Tbu two were as dlRerent as tba fish (auna of the Baltie and 
" ' "" ir the Mediterranean and the Red Sea. 

ent llilcheock alwi cslubited a aeries of Ibotmarka of an animal whit*, 
r, he had called n Botrnohian. It was wch-fbotod, and the wab 
id beyond the toe. It was a two-logged frog, with feel twice as large 
h tiephant's. They had in Europe the Labynnihodon, which was as large 
as an ox, but he was a mere pigmy compared with this. What ba h«d 
fbrmerly con^dered a nnil he wns now convincod was but a protuberance. 
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t lime Iborths of Ilie UiEsonri tod IUuidui ccnl-flelds marked oat by 
Ti would TiBve to bo niped off Ihe map, and its plaoe supplied by ^mun 
to with its Pentamerus, Oblongus, and other phurftMeriatio tbasila. He had 
i Lmrer Silarian Bud Cpper Silurian foasila over Urga areas of Owen'* 
•l-Oelds. He Eopposed most oT that ooal to be oalUrera resting id htuma, 
i baving no ra>miection with eadi otlier. 

; f^Mcfet of Dinttmis, — At a recent meeting of tbe London Zoologiekl 

f, Prof^asor Owen commanicated a memidr on a new apedes of Dinonii^ 

a of which haTO, (h)m time to lime, boca receiTed Irom New Zealalij. 

le proposed is Dtnonls gradlia (Slender-legged Dinoniis), as llw 

ullaritf or this remarkoljlo spe<ncs is tbat it manilMud the propoit' 

a wading-birdj on the scale of the ostrich. TbiB singuUt Irird muit 

re abilbod ftbont New Zealand, and prot>ablj- waded the streams, or along 

» of the island, like a gigantio iitorlc or crane. Pro- 

r Owen had reeeirod mdi'-ations of such a epcdes ten year* ngo [ but 

If ed announdng it. until evidpnoe BatisCietDry to other nalundiata liad 

It (brml the thtrt^eDtb well-estahliehcd epeciea of ezUnct wingbEB 

It have b«cn restored flvim the evidence of fos^ rtmaius diacovared in 

lland of New Zenlon J. 

I af hi'.da in 8ie Triassic EocJa. — At a recent meeting of tbe 

7 of Nnturtil History, the President, Dr. "Warren, remarked dwt 

hen he had staled thai, though a matter or great dotib^ be 

it probable that, at somo Bme, the impmiieni ef tnarcfa and Bie^ 

raid be round in solid rock. Since making that observation, he hid 

d sevtra} small slabs, upon which are tracks apparcnttj-, if not feJSf 

y tnwrts, whiii) resemble the tracln of the cricket, cockroacti, at 

Upnn i»vcroI fiicdmcM. them tracka are of the same width taA 

ll appcaramv ; and the indiridnal footprints, if they may be ao coadd- 

m i^lke in nil the spcoimena, Tbeae specimens were ftom the banki 

^4f the Cotuiecticut. One of tlie slabs likewiae presented an improaaon yttj 

ih like that ofa spider's body and ertremities. 

i^Jftw Qigantte fbssit Di'rrf. — At a recent mcrting of the French ActdeD)^ 

l,lt nwrost Rnhmitted the fossil bone of a bird found in the Paris basia, aett 

"Inihm. It wa<t a tibia or leg bono; ita length 17} inches, iu breadO^ M 

tofowerend, fiihy n inches; at the upper, 31; at the middle 1{. A dlDte- 

lee of opinion existed among the naturalists oa to whetber it belonged 14 A 

Hiasider (a long-legged bird) or a Palmipede. If the rormer, M. PreroSl 

jongftt that it man have had twenty limes the bulk of the swan. ILTahtt- 

Inmea fogarded it as more allied in form to the albatross, and In tliii ea^ 

to great as U. Prevost conjertwed. It hae bMll 

■ned PalEBomia Parisioosis, and was Gnmd at the bottom of tbe tertlMf 

I'kUl, neting on the chalk. It was, therefore, much older than tlie bl^B 

la oTKew Zealand and Madagascar, wbich are found in ajluiia] dapoeilik 

fl Rrpiilr. — At a recent meeting of the London Geological Sodi^ 

V Owen deEcribed a new species of eitinet bidenlol reptile (.Sieywni. 

i], buumittedthim South Altico. TheekullsurpiiBieaiiiBi) 

" " jKlhat of the li'-n or tigrr lii the t-Kut df 
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Ihoidpital and parietal riigte, tbe Blrengtli oTlhczygoiDAtic vcbeo, and Ihe 
wcptaae of the temporal toeaie — oil indicaliii^ Ibe pofiaeasiOD of teoiporal (biting 
oiuKles as largely ilerdoped es in the moat powerful and (brocious of Iho c»r- 
aivorous mammalia. This uaiiiui< modiOcatioa of a saurold skull ia aasoaiated 
^^^ridkUie[inaenceof apairoTlong', curved, ahurp-poiuted, canine Ciuha, doacend- 
^^^^ua in (be macbairodus and vralnia, ouudde tho lower jaw wlien tbe moutli Is 
^^^H^flusettuka belngdevclopedtothe aame degree as !n the smaller species of 
^^^Kudon (A Iiieerficc]w, i). Ii^ludi'n^, etc.), diiacribed bj tJie autlior ID a fbriner 
^^^Ktoir ; and, as in tboso «pecies, so in the present more gigandc one, no otber 
' trace of [ceth waa diacerulbtp, tbo lower juvr being edentulous, as in tbe extinct 
Bbjocbosaurus, and the Chelonian replllee. Most of tbe extinct reptiles ex- 
empliJy iho law of the pronUcnce of » more general structure, as comparod iritb 
Qie more spedslized fltmctnns of existing spcdea. Tbe LabjrintJiodoiilii com- 
plied suroid with Batrocbinn cbaroctera; Rlijnchosaurua, snurid with Cbalo- 
nion chariictera. The IcbtbjosauniH liad modiQcations borrowed from Lbe olow 
^fiabee.aDdtboPtftrodact7leotbotsbarrowcdrroni the type of birds and bats — 
St engroflocl on an csaentiallj saurold baais. The Dicjnodonta — 
'B like Uzords In Ibeir more important cranial chonicler, >a Ibr ex- 
e divided aostrlls, the dependent lympaDic bone, and tbe pair of 
U suboccipital prooeasea— neembled the crocodtlea in the extent of 
a of tbe occiput, reaemblod the Tryonyces'in tbo extent of ooi- 
« of the pnUl?, and iu the lurm and position of tbe ixoterior nostril ; 
I feMmbled the Cbelonin generally in tbe edentulous tronchont border of 
f wbole of tbe alveolar part of the lower jaw, aad of a great part of that 
<f tbe upper jaw. But tbcy also superadded to this composite reptiUiu 
Btnictnrc of the skull a pair of long, sharp, descending tusks, and temporal 
Ibsae and ridges, which seem to hare been borrowed from tbe mammalis 




NBW MISERAL OOOTJANOLITE. 

JfLt s (ecent meeting of tbe Boston Sodety of Nataral nistor;. Dr. A. A. 

9 pTMented a spoaimea of n foeailized egg tioia the Ounno Islands, off 

it of Pern, which in its interior contained a new mineral compound, 

m of tbe original mass was orold, tlie circuhkr outline having been 

id br (tHnprcsslon, about one thhii. Externally rough, ihnn adheaiool^ 

B imootb parts, from wliicli a thin layer could be removed, which 

1 bleaned, had the organiied structure of egg sheU, sJtbongb partly 

mical composition. In the examination oC one ball' of tlie 

0, fragments of sholl were found, crushed into the mineral occupjing 

CBvt^. The oolor of tlie mafi^tvos Nankin-yellow eitpmally, de^ yel- 

Vand reddish brown within. Tlw compact ports scratched calcareous ipu-, 

tl hudncss fully equaling tlial of tliis miaeraL The fhtctnre of the 

^oxhlbitBdacrystalline structurp, most remarkable near the center, where 

■yolk may have decomposed. The crystals, m do case distinct, presented 

ptto of flat, plumose prisma, ratluititkg irom centers; the«e bavo » J 
A pAitlfi uc ^in-Uko luster. *p'^ re:i^i^ divide alons mtural Jt 
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IP ndor of CUe mineral la the same as that oT gnuio, while iu 
paiag a pungent iiupnaaioa. Soluble in naler. exce}>llag »>me sud, lima A 
uains at shsU j the mlutioD ia light yoUow in color, and gives, bj , 
Mnifiriate tei[8, the ivacliana of sulphiiric ociil, aminoniii, aod polaah, bi 
^liy aaid. The chemical naalyitia of tlie most pure porta of the crrsttlUoa , 
a, dcnioiistrut<.tl ths interesting fttcl that this mmeral is a double mt , 
lo of amnui^iik Rud poUub, a oampouad hitlierto unknown, aa o 



r 100 p«rla afforded : — 

MoWnr. 1« 

Sulphthi Of PoUili Sl-M 

- " AnnnonU M« 

■' " LIm« ^ HT 

PhmphaM «f MlftisiC* nt' 

Goip of Limn and Cubonale of Unu Mt 

Farrn^BBun Sand 4W 

».« 
c proportion of Bulplioteof ammooia Ibr sl.GG aulphala of ]iiiHii^ 
1, and wheo we diaaoire thia inincral in water, and allow iho impurities 
b guhside, ijis deal fluid aflbrda djstals in gioupa, wliicli Imro this composir 
lioD. Other parti of the nmss oonttua more aulphahi orpotu^l^, evoa M naicb 
aa TO per cent., bemg obvionaly a mixture. The luskr, and perbopa thS 
plumoeo Ibrm of tlieee cryxlal^ ia duo to the presence of tbc otliiT compoODdt 
at tlie lootnoDt of their farmatiou. It woa found that pure crysL'Ua, disBal?ad 
ia wnlcr oaataining guano, presented the soma pocuUaiit; as tbc/ aaaunwi 
the solid form. There are, in tlua connection, soioe points which ne^ luitluir 
elucidUIoD, aud for ihis poipoae a portion of the spedmon haa been retaili*4> 
Th« occurrence of aolta of pot&sh, instead of Boda solta, iu the guano of t^ 
nuiileai climates, boa been nlludod to bj chcmista, but I havo nowbera ast 
wiib (bo lact slated, that theae guanoa, however ammoniucal, and, in ooiuw- 
Huence, ajiporenfly alkaJine, are truly alwaja add in their reactiona. Regaid- 
ing tbia iiiineral as alTording a beautiful illustration of the withdrawal of k 
defloile compound of aoluble nalts, IWim a putreljing niaas. through wliiA 
tticy wore diatiibutod nnequallj, it bucomra conocctod with tlie more penaB> 
ueut Huil perfect forma having earthy ronatituonia. In anj aj'stem of mln^ 
ralogy, it will take a place with pota^ bhIIh, as a double iulpbate of potwA 
and ammenia ba8(& 

Id accordance with the practice of oauiing such minerals wit 
their origin, I have adopted Ihe came Oiiguanolite for thia body. 

^r ITETEOIUC IROX FR*U GRKENLAXn. 

I • yorchammer describes a meteoric stone discovered by Einck, 
of tba E«|Dimaux at Nuikorunk. hit. 65° 25', by whom it hod hi 
Hliort rtistauca from theh- hut, on a stony Bat through which tlio i 
tok Hows Into the sea. It weighed 21 pounds. The speci^e gniri^, 
" " a varied from ^■0% ' 
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ft ooidd neidier be filed nor sawed, but was rerj brittle. Its 
taidban was gianular; it took a high polish, and showed beautifUl Widmann- 
stltt^ llgares when acted upon by nitric acid. By treatment with adds it 
evolreBsiiIplnueted hydrogen, and hydrogen of bad odor exactly like inferior 
csst iron. At first iron alone is dissolved, and a black matter consisting of 
n^Qte oystaia is left behind, which eventually dissolyes, and a black powder, 
wUeh proved to be carbon, floats through tiie fluid, while, in place of the 
fingment of the iron, a gray porous mass amounting to 1 or 2 per cent of the 
Btooe ia left. It contained iron, 93*39; nickel, 1*56; cobalt, 0*25; copper, 
0*45; sulphur, 0-67; phosphorus, 0*18; carbon, 1*69; silicon, 0*38; total, 
98*67. 

Besides these there are found metals of tho alumina group (with oxjds solu- 
ble in oaustic alkalies), of the Zinconia group (with oxyds insoluble in alka^ 
liei^ but precipitated from their salts by sulphuto of potashX and of the Yttria 
groap (oxyds insoluble in alkalies, soluble in carbonate of ammonia, and not 
preeipltated by sulphate of potash). Tho two latter groups, which have not 
been previously found in meteorites, form the principal part of the undissolved 
gxay poroos mass, but their qiiantity is so smoJl tliat the author has been un- 
Mb to determine with certainty what members of these groups are present 
The crystalline grains, which are less soluble than the rest of the mass, con- 
risl of iron and carbon, with small quantities of sulphur and phosphorus. 
AldKmgli it is difficult, if not impossible, to stop the solution at tho proper 
pofa^ BO as to insure this substance being pure, Forchammcr has made two 
analyBl^ and found 11*06 and 7*23 per cent of carbon. A carbonate of iron 
hanring the formula Fea C, would contain 9*66 per cent of carbon, and this is 
prolMblj its constitution. Its specific gravity is 7-172. This meteoric iron 
bekmgs to a veiy rare variety, and contains so large a quantity of carbon that 
it may be called meteoric cast iron. That found in Greenland by Pany, as 
wdl as another specimen mentioned by Forchammer were perfectly malleable. 
I^aggmdoffs Afmakn, vol 93, p. 155. 

NEW METE0EITE8. 

Br. J. Lawrence Smith, in a communication to SUUman^s Jownalf describes 
ssvenl meteorites not before examined : 

The lint is a meteorite fixnn Tazewell County, Tennessee, of the weight of 
66 pounds. It vras not seen to fall, but was found in plowing. A section 
of it| what heated with nitric acid, displayed the Widmannstfittean flgurps 
most beautifhlly. Its comxx)eition was iron 83*02, nickel 14*62, with small 
proportions of copper, cobalt, pliosphorus, chloriue, silica, sulphur, and majr- 
nesia. An examination of tho mass led to tho discovery of small particles of 
SchreSberaile disseminated througli it This mineral is a phofphurtt of iron 
and nickel, and is one of tho most interesting Fubstanocs associated with 
meteoric bodies. It resembles very closely magnetic iron pyrites, and Dr. 
Smith expresses an opinion that much of tho so-called magnetic pyrites, as- 
sociated with meteoric iron, will not, upon examination, be found to contain 
a tmw of solplrar. In several meteorites examined by him this has provad 
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6cbraib«dU ii npeaoDf hiteTcstiiig from tbe bet Uiat it lNB-BB> 
ntotiTC cither is giasa or qiecic^ unong terrCEtrul minenls. AI- 
|b amcmi; tsncatfUl mioenli pJKiBpbMis are fband, DM > uDgle pbo^bunt 
IkknDwii to exiaL So tme b thie. tbat with our prc«(?Dt knowledge^ if aaj 
m thing oould prore rooie eirongty than lorothM the non-iCTrestiisl oiigjcn rf 
gr nktunl body, it would be the preseuce or ihU or some Bidular body, ft 
Ivcominoiilj allucUd to aa s residue from tbe action of hydrochloric add tQoa 
ic iron, vheu in bet it oioBla in platea and frogoielits cf aamc dzo in 
MlmoM til meteoric ironi ; and there is same reason to beliere it is iwrat 
afaKDt from Ibem in somo form or other. What ia m<:«nl by " some die" ia 
that it i« in pieces lai^ eoongb to be seen bj the naked ere, and be detAcfaed 



Dr. Snrilh also deocribes a rael«orite weighing 4} onocesi Ibtind in Camp- 
Omnt]', TenDHwee ; tbe man of meteoric iron bcionging to the Smltb- 
D Inatltution at Waahtngtoo, brought from Coahuila, Ueiico, aod wdgh- 
f SSI poondj, with two other meloorites now existing at Taoon ami 
a, Ifexioo. The TucKm meteorite weighs 600 pounds, and ooiMBttl 
|f niektilferoua iron !).1-1S, cliromo iron 49, Scbreiberait« 84, oliTine fi-M. 
B ntstMnite of Cliibuahua is still largrir, and weighs 3,853 pounds. — StBk 

a SappBied Mdeorile. — During the past year, at one of till 
ja of the Eoyal Sndety, air B. I. Uurchison presented a specimen ftnoA 
rt of an old willow-trvo, and which was supposed to bo a metaoritfc 
u tbe specimen was Eist sneo. its scorioceoos sad peculiar aspect, wlm 
dwhh tbo evidence of pcTsons living on the spot, lowing tluU tlwtiv 
7 blighted on one aide in a storm which oocuired itiiout 16 JMO 
I, had led to the suapidon that it might bo a meteorite, and when nidt4 co- 
WDio detected io the metallic portions of the mass tb« «>g- 
n was stnngtbeQed. Professor Shepord, of Ainherat College^ DidUd 
n EngUnd, expressed bis belief in the extroneouabodjbctag 
, and it was under these circumstances that Sir BodeiMt 
diiaoD thought it riRht Ui have Che matter thoroughl; investigated. lil- 
Midentljr of the ori^ia of the substance, the manner in which the tren bad 
D raund it was of deep interest to botaoieta. A chemical ezaminatlM 
J Dr. Percy has, however, ulmost concliiBively proved that the stibstanda 
IB dmply a portion of slog ; for while tyagmenta found on the ground (OM 
of tliem obviously a niaQuriu:turDd slog) contained nickel, cobadt, etc., h wdl 
*a the mass in the tree, it is the opinion of Dr. Percy that they can all b« 
psrallaled with the known reftiso of fiamaccs. This result will throw couidav 
~ a doilttt upon the oripa of many so-called metallic meteorites, yriSA, 
% they have not been seen to Ml, have had an extra mundane Offita 
d to tbem (h>m their conttuning nickel, cubnll, etc 
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HtfM Isluid, latitade 'TO^ 25' North, longitade 54° 45' West, and obtatined 
bitnminoiu coal of an excellent quality. The coal ettrata crops ont within a 
few feet of the shore in the side of a liill, and is fh>m four to five feet thick, 
and ft few feet above the sea level. The samples fhmished mo by the officers 
coctafai small pieces of crystallized naptha^ of a color as bright as the finest 
specimeuB of gmn arable. I find that on exposing this coal to the action of our 
atmosphere it loses weight rapidly, and I have, therefore, been obliged to 
keep it in air-tSght vessels. 
Tbey have also ftimished mo with the English analysis, as follows : — 

8p«eifle frayfty 1,8948 

Volatile mattor SO'6 

C!oke, common 9*84 

Fixed Carbon 89-56 

The natives bum this coal in stoves, and prefer it to the English. The 
Idand of Disco contains, abundance of this conL Captain Ilartstein mined the 
coal on Haroe Island and it was brou;?ht on board the vessel in tubs. Cap- 
tain Inglefield visited these mines and obtained seventy tons of coal, and 
remarked that a thousand tons conld l>c obtained in a few hours. Captain 
McClure found coal (bituminous) in latitude 75® North, longitude about 120° 
to 122® "West Captain Parry, in 1819, found pieces of bituminous coal on 
Melville Island in latitude 75®, longitude 111®; and the captain of a whaler 
who entered Behring's Straits with Captain Colinson, informs me that anthra- 
cite and bituminous coal is found on tlio shores of the western coast of the 
Polar seas. 

Cbal in China, — Some recent investigations into the character of the an- 
thradto coal deposits of Fulikeen, China, have been made by Dr. Macgowan. 
The mineral is sometimes found equal to the best American variety, and can 
be landed at the port of Amoy at $4| per ton. At present only a small 
quantity is produced, chiefly, however, on account of the limited demand that 
eJdsts for it, as the natives only employ it in the burning of lime ; the smelt- 
ing furnaces of the adjacent iron mines not being furnished with a sufficiently 
powerihl blast to allow of anthracite being used in them. Fossils obtained 
from the "underclay" appeared to be identical with similar remains of Stig- 
maria firom corresponding strata of the carboniferous series of England and 
tho United States. 

VKBI>-AKTIQUE MABBLE. 

Within a recent period extensive quarries of the beautiM mottled green 
niazi}le, or aggregation of marble and serpentine, known as Verd-aniiqu/f^ 
have been discovered, and are now extensively worked, at Roxbury, Vt 
The quarries of this stone in the old world, which were drawn upon to fur- 
nish decorating materials for some of the finest works of ancient architecture, 
have almost entirely disappeared. The location of the modem Verd-antique 
is on the summit of the Green Mountain Range, in Roxbury, Yt^ in a narrow 
valley made by branches of the White River and the Dog River, the former 
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g «outber]j into tbe While River and the Connectjcut, and Iba IM 
.e Wuiooski emd Lake CbaniplBin, The quoniea lie on the trnb 
le ofcbis valley, wben Ibll or ricbneee nnd beauty tw ihey are, tlier 1i 

g dormant, but inXull view of settlers, and eroD explorers, fbr fe«a. 
m marble so lar aa it has been discovered, lies in a line nmniog aeiaiy DORb 
i nuth, B distance of about lialf a rails imraediatolj conti^^oiis to 0» 
It Centra] Railroad — the rails passing, indeed, at the very foot of ttlt 
nio quarrips located and now owned ty the American Vb4- 
le Company, couidsl. or ax or eight out-crop?, a fbw rods dislaat tvm ' 
b other, aad ranging in height above the railroad froiD tivcaty to one 
d ftet One of these qiuurica bas been opened and worked to eonald- 
b extent — sufficient la t£«t the quality of the material and to indicate an 
n supply. The marble is found to Improve rather than otberwii^ 
e quanTiDg prooeeds, in texture and beauty, and io all the quaSttet 
ider It so supeiior to other marbtes. espedally in stronffth. It la 
d aba, to ft practicftl rertnitiy', that blocks of any desirable dliiM» 
a be gnt out and wrought with facility into all the variouB fan 
h utility and nmamcni may Biiggesl. Hitherto whenever any tUnglikB 
IB Terd-antique has been discovered amoi^ our rocks, it has beea in mdl 
jnentory qiimitltics, aad never in a condition to be available for onj <■»■ 
■U or onuunentnl ptirpoee. So univetwl Ims bcrn the experience [ii Wt 
*, that OTory Bcienti9o man, on flrat hearing of Ihe diicovery at RoxlMtj;' ' 
X declared his Arm conviction that the Terd>antique oonM not te ' 
A there in any useful quautitf. The doubt has, however, been dispelM ' 
'10 production of perfect and entire blocks 20 Ibet in length, S in breadll^ 
d 3 Cff 4 in thickness. The green color, varying ttom the deepest to tbs 
St hue, pervades ; and the seams or veins are of the purest viat6 and * 
i throughout the materia] in every direction, with a variegation of 
dnees which no art could produce. The Ycrd-aniique Company batv 
acted with ibe Government to fiimish a conaiderablo quantity of tbli 
it material fbr ornamental porUons of the new Capitol at Washiiq>> 
They are now engaged in Hilfllllng this contract, and amoDg the {Heeet 
M )>e flinished are several columns about a foot in duimeter and (en feet In 

Dr. Hayea, who has carefully examli^ed this marble, pronounces the baSb 

to be an indeflaite- mixture of serpentine and greenish-white talc; Wfffi -t ' 

gjIkAte of alumina and proloxyds of iron and man^^ncse, which aema'lo 

render It conapact and probably imparts much of the green color. 89M^ 

IS also contaiD actinolite, with talc flrmly united so as to pttaeata 

ixture and coniuderable resistance to fracture. The portion of cltmw 

e in crystalline gmin^ varies in dlfTerent Bpecimcos; but it it attta 

je enough to ieribusly interfere with the operations of sawing and po Uib- 

Vll^. The white portions of the marble, Dr. U^cs has asoeitained b 

■■■hydroua carbonate of magnesia, nearly pure 
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OS THE ABTinCIAl. FOBMATION OP MISERJlLS. 

I oF miiienJa witb regard to vrliicli moat niincTaJag^t& 
3te axe of opinion tiiat they Pan onJy bo fonned by aja- 
ft«m a mclt^ mass. A con^erable ponion of these miDerals fw, 
inftaaibte, or. at least, require such a temperature for Saaon u eao 
ily be mipposcd lo have beea conoemed m the fbrmatioa of tbe 
tntrhioh they occar. Somo of thoao compounda, on the otiier btnd, 
be Musily formed bj ftraoa at a moderate tempera tore, Thoa, more than 
Mitscberlidi showed that aogile or pyroxPae — dds oT the 
ratal widely distributed mincnila — may bo formed by meUinp: togHber sUiea 
indTwioofl ba8esofthemagaoBianEerieB,itimiclipreiportions that the oiygen 
I tlu) ofid amaunts to twice as much as Uiat ot the basee. He also Bhowed 
rli.a this ntincral substance, with its jiroper Ibrm, ocmrs In the slogs (ri>tui>ed 
in metaJlur^cal operations, aod the subsequent oi^minaLion of slaga has led 
' ■ liia rn»giiitioii in tbem oC several oClier eompounds IdenlicsJ with, or ddbI- 

< -HOB to native miacrula. Kevertholosa, there are a great Dumber of n^nenib 
ii geboK origin, it is very probublc, intraso beat baa exercised ao eeasatial 

iudueocc, which have oevec beca produced artiScially, nor observed in tlie 
products of metallurgical operations. The very happy, and in aomo respeota 
fertflo ideaofKbolmca, to expoBD mtbslonces to the Joint inQuenceof heat aod 
a aolTeut capable of being rolattlised, and thus obtain them crytullited, 
has Airmailed some verr valuable reaulu ; but although boradc add — the soIt- 
eot lueii — bus been found in manj native mincrola, in which lis preBeaM 
had not been suspected, still its occurrence is too raro to admit of the oiaoion 
tint it ]iu8 played any very considerable part in tlie production of tbo num 
iriiLi/ Jihlrihuted minerals constituting the earth's surlhce. 

Forfliiiminc-T has recCTiUy nude e:cperimonts of the aamo tboraoter aa 

liiuw of lOii'Unea, but with suintanccn as solventa wliicli are less tare thfta 

boTBcic add — cblorid of sodium, caldum, nuingitedQm, etc 

~ productiOQ of apatite was the objMt of the first experiraente, and lie 

them by the rosiilts of his anaivsis of sen-water, and his obsrara- 

et (he constant presence in it of phosphate of lime, together with a stUl 

anunint of fluorid of csldum. 

After Mit^ in every attempt to produce apatite in the wet way, and 

-iilriod bj the circumstance that apatite occurs diiefly in lava and metamor- 

,"iLo rmlM, under conditions which appear to Indicate an l^eoua orfgin. be 

< LTuQ lo tlie condu^an that if this was the case, clilorid of Bodiom might 
Wxva been concerned in its formation. 

Bj melting phosphate of lime with cbJorid of sodiunvand allowing the 

mixture to cool very slowly, a mass wis obttuned which presented s gKat 

trnmbuT of cavities containing an abundance of long columnar cryslala. The 

Ine left, otlcr troaling this ma^s with water and then with ai-ctic add, cor- 

led with tlie composition of apa^te. The density nf tliis artiSdal i 

foimd lo be 3'n6!), and tlio furdnesg io great that a sUb of fli 

AJlwhwnJibedirWi the wiwfar. Pwoowmnorfa 
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in the magnetite bed of Scandinavia, and the oomposition of the bog inn- 
ore of tho same locality, suggested the possibility that the fomier wofjtA hare 
originated fh)m bog iron-ore under the influence of chlorid d sodium at 
a high temperature. Tho bog iron-ore contams, besides oxyd of inn, 
phosphoric add, lime, silica, titanic add, and carbonaceous organic BubsfcBD08& 
The latter ingredient might correspond to the remarkable bituminous sub- 
stance of the magnetite beds, and the silica^ hme, and manganese nu^ W 
supposed to form, with oxjd of iron, the numerous compounds df tho amphi- 
bole series occurring in the magnetite beds, while apatite and titaniam con* 
pounds might also be derived from the constituents of b(^-iron ore. 

For the purpose of ascertaining the behavior of bog-iron ore when suited 
with chlorid of sodium, a direct experiment was made. The cooled man 
presented cavities which, when the chlorid of sodium was dissolved oat» wot 
found to contain apatite crystala The ore itself had become black, stroog^ 
magnetic, and had acquired such a hardness as scarcely to be scratched Iqr 
steel, together with a perfectly conchoidal fracture. In tlie larger csvitki 
the mass was covered with small, sharply-defined crystals, which, when mag- 
nified, were found to be regular octahedrons. The ore was, therefore^ actoaUj 
converted into magnetite, and the phosphoric add had separated as apatite 
from the oxyd of iron. In a comparative experiment with bog-iron oce 
alone it did not show any sign of fusion or crystallization ; the col(»r, thou^ 
darkened, was still brown. 

There is a great amount of evidence for the opinion that the blue tinge of 
some minerals, especially sUicatcs and aluminates, is intimately connected 
with the presence in them of phosphate of iron, and that vivianite is the hy- 
drate of the compound, to which the colors of cyanite, sapphirine, spinel, 'and 
oorrendum, as well as fluorite and apatite is owing. The author having aa* 
certained by analysis, the presence of phosphoric acid and iron in these min- 
erals, endeavored to obtain further evidence by synthetical experiments, and, 
first, to find whether the anhydrohs phosphate of iron had the same color as 
the hydrate. This was found, under certain conditions, to be the case^ and 
the whole course of experimentation showed that phosphate of iron is capa- 
ble of producing, in combination with alumina especially, but likewise wii 
other substances, a series of colors, of which the intermediate phase is pure 
blue ; on the one side the dark violet seen in some varieties of fluorite, and 
on tho other tho bluish green of the apatite. In some instances these colon 
may pass, by a subsequent oxydation, uito yellow and red shades, like tboea 
so frequently observed m cyamiQ.—Edinburg Philosophical Journal 

MINERALS OF THE GOLD REGIONS OF CALIFORNIA* 

• 

Mr. "William P. Blake, United States geologist, in a communication published 
in SiUimarCe Journal, makes the following observations on certain of the miM' 
ral productions of California: — 

Crystalline Gold. — Grood crystallizations of gold are comparatively rare ii 
California. At Forest Hill, Placer county, an imperfect octahedral crystal d / 
krge size was fiDund last year. The ^\&fiaT^ «x« ^xc^^f "Qtax^s^sii^^ ^^N<tf:s9M^%ik > 
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t dnrt (tirtMicwi abore and below the basal ridges, and the peouliarity of a 
seriei of liimUir parallel planes, lying like plates one within the other is pre- 
sented. The crystal is elongated in the direction of a line parallel with the 
basai edges and thus becomes a regular octahedron. 

The length of the longer base is one inch, and the shorter seven-eighths of 
SB inch. I believe this to be the largest crystal ever reported; it may be 
called a aiaeletoii aystal on a grand scale. 

AritareBceni and Dendritic Geld — Placer county. — Some of the most remark- 
abto and beautiful specimens of gold ever seen, have been found at Irish 
creek, three miles from CoIom& They simulate tlio veined and reticulated 
ai^Muance of leaves and more closely resemble the foliage of the Arbor Yitsd 
or the fronds of the most delicate ferns than of any other forms of vegetation. 
Tho lilamontoua and arborescent mofsses are frequently united to plates (as 
broftd as the hand) which are covered with lines of crystallization and are 
brilliant with numberless faces of partly formed crystals. They are also com- 
bined with good crystals which are generally octahedral and have perfect 
&0G8» I have a very beautiful specimen of this character in tho form of a 
leaf: one side is beautifully arborescent, and tho other is studded with perfect 
octaliedrons of various sizes and about twenty-five in number, including tho 
smallest. They are geometrically arranged, all their similar edges being 
paniUeL This is believed to be the most remarkable and beautLTul speci- 
men known. Its weight is 17 pwt. 10 grains. Length, two and one quar- 
ter inches, width, one and a half inches. One of the foliated specimens 
in my collection, bears a ciystal having the form of a pentagonal dode- 
cahedron with cavernous faces. One of the largest specimens of this arbor- 
eieent and foliated gold that has been procured, was about twelve inches 
long and about four broad. A part of the specimen was a plate three or four 
laches long; covered with triangular marks ; tlie remainder was arborescent, 
and the whole appeared to have grown from one end. 

Another specimen slightly diflercnt in its character, and probably from 
another locality in the vicinity, was ten inches long, three brood and about 
half an inch thidc. It weighed 31 ounces, and was free fh>m quartz; form- 
ing a most beautiful mass of a rich yellow color and a delicately marked sur- 
Aoc, consisting of a ne^work of fibers. It appeared like a bundle of broken 
fan leaves closely united together. These specimens ^are evidently from^ a 
quarts vein, but although I have visited the locality, I have not been able to 
sae the place fi!om which they wero taken, or to obtain any reliable informa- 
tion concerning their mode of occunrence and the associate minerals. Some 
of the foliated specimens wero incrusted with a thick scale of sesquiozyd of 
iron. 

Native Copper and Red Oxyd of Copper. — ^When visiting Camp Yuma at the 
jmiction of the Ckdorado and the Gila rivers, ui December, 1853, several large 
mannm of superior copper oro wero shown to mo by the officers of the fort 
This ore was brought from the adjoining State of Sonera, Mexico, and the 
vein is reported to be near Altar. It is within the limits of the strip of ter- 
ritory recently acquired by purchase, and is therefore now in the United 
States. Bpecunens are frequently brought in by emigrants who or 
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orado tX the lerrj below the Tort. The ore ii principftl!; the rod oxjd oToc;^ 
per iisBocialed witli the puro metiJ nnd green cnietsof (arbonate. Tha Spetfr 
mens th&t I san ougtit M field about Qinctj per cent or pure copper. Thli 
is probabl; the ore thU has rocontljr excited bo much atlectioa in CalUbnut, 
and hae been reported lo be highly charged with go]± 

Aniitnany — JUore connii/. — A largo vein of the giUphurot of antimonj (la 
timoDf glaace) exists ia the high gronitio range tbat borders the Tii!*ra tmI- 
ley on tbo soattL It is about eighty miles from Loa Angelce and ia most n 
Tifflted from the Tejon. By oliscrvatiane with the boromelor, I foond Iha 
mil-crop of this vein to be at bd altitude of ebout GOOO feet above ttaa 
. .«M. It ia oa the ade of a procipitouH ndge of graoite, uid not tjtronblj 
iiiantion. Its tliickiioBB was estimated lo be tea [bet oi 
K«teep chum or channel extends froDi the top of tho lidge to its bose^ and 
utUUy Oiled witli rocks and the debris of the voio. Solid blocks oftb 
IP were (bund with this acoaraulatioQ, baring boon broken out from tfaff1>dHI 
me of liiera was twentj-ecven inchia loni^ and sixteen lo 

'e is asaocialed with qoarti, and where it has decomposed, a; 
e of natlmonj ocher ia found, loj^ctlicr with FiTstiLla of sdeoita. Sprcl' 
» of quartz traversed bj long prismatic crvstala of the ore were obtilM4 
<mie firm — Monlavy county. — Massive chrome ore of oicellent quHQ 
a in San Francism and reported to be fram a short -titWwH 
aoalh of the Mission of San Juan, It is no iotereetlng &ct thnl it is alBWtl 
identical in its appearanca with the ore IVom " Wood's pit" io' Marj^aad nd 
like it, is )>artl; oovered with green coats and crasts of emerald oickeL 

SalL — Salt ia Ibund in small quantities as an incrustation or efflorescence oc 
the soil along streams or on ttie mw^oB of ponds in nearly all parts of OtUr' 
Ibmio, It appeara lo be most abundant ia connection with the lertialjr Mnn 
and ia iho streams that Buw froio them. It is doubtless the del that a giMt* 
part of Ibe incnislaliona mllml soda, con»st principally of common salL 

Talari counly — (iinaJa dt bu Uvoi. — Hisre ia a small shallow lake tuar 
tlie ci>ntral part of tliis pnss fed by springs and atrcams from the adJcAiiag 
valleya and ridges which are partly of tertiary strata. I>aring the BQmnilt 
n tha water of thia bke evaporates, and its bed becomes eoveitd trtllii' 
» crust of aali which glittera in the sunlight like a Held of si 
haypah Pom. — A lake of a similar character to the one y 

le of Qw elevated valleys of the Kerra Kevada near thta pMit^ 
•St locality in that vicinity and near the margin of the Groat Sw^ 
a thick bwl, from which one hundred mule loads have bsea 
taken, and Carried to the Tonjou Indian roservatioa for tho use of Iha 
Indiana. 

This salt ia perfectly whit« and amorphous, being reduced to a £ae povdar 
tr limple presBure. It is sufficiently pure for labia use. 
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MOHL ON CHLOBOPHYLL. 

lliQBL believM that the gndns of chlorophyll do not belong to the temaiy 
of products at all, but consist of a soft proteinous substance, related to 
anmnieo, in which in most cases one or more starch-grains are imbedded, and 
which owes its green hue to the presence of an extremely small quantity of 
gnea ooloring matter, seemingly deposited only or principally in its outer 
U^jer. By demonstrating the occurrence of chlorophyll in cells which con- 
tiisML DO starch, or the growth of the green globules after the starch-grafaiB 
ham ▼anished, and in other cases the simultaneous increase of starch and 
chlorophyll grains in the same cells, Mohl has shown the groundlessness of 
lCi]]dBr*8 hypothesis, that chlorophyll is formed of starch altered by deozyda- 
Hoii, and that the evolution of oxygen by green foliage is merely the result 
of this siq>poeed transformation of starch into green ooloring matter and wax; 
and he maintains that, by appropriate evidence, he has abundantly demon- 
itntod the principal mass of chlorophyll grains to consist of a substance allied 
to protoplasm, which certainly can not originate from a metamorphosis of the 
oonstitqentB of starch. 

CHLOBOPHYLL IK GBEKN INTUSOBLA.. 

Ptince Salm Horstmar -has found that the green mfhsoria which form so 
abundantly on stagnant water, when treated with alcohol, give an extract 
having all the properties of a solution of chlorophyll It gives the black band 
in the red part of the spectrum described by Stokes, as well as dispersion of a 
blood-red light The same result was obtained with an alcoholic extract of 
^poDgia fluviatilis. — Foggendorff^s Afmakmj voL xdil, p. 160. 

THB XOBA EZOELSA-TBEB OF THE WBST INDIES. 

. Prominent among the trees which adorn the forests of Ouiana, and whidi 
iii>rmiHh by their profuse verdure and gigantic size^ stands the mijeatic iiura, 
the king of the forest Rising to the height of fh>m 60 to 90 foet before it 
givet out branobea, it towers over the wall-like vegetatkm wfaidi tkirti the 
banks of the xivan of GKiianai forming a crown of the most sptondJd foliag% 
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orenbadowing niimeraus minor trees sad shrubs and hung irilli Uhmb n ' 
the form of Sestoor^, The Mora, of all othn trees of the foreits of OaiBna. la 
peculiarly adapted (nt nnvnl luchUectDTi! ; mid H is to be Ibiud io mch obuod- 
ance that if ooee intmcliioei! Ibr building material into the doek^rds, there 
can never be any ,iti].>reheiision there would be » want of that timber wta'eh 
could not bcKupf!],,!. The wood is uncommonly doee-graJaed. and gives 
scarcely room for ;i nail when driren into it When cleaned of sap, it a 
dnrable in any sit-mdon, n-hcther in or out of tbo water. Willi this property 
It unites another c.( i.qnal consideration to boildcFB — it is strong, toa^, and 
not liable to split, has never been known to be autijeet to dry-Tot, and fa 
Conaidered, therefr.rL', by the most oamp?tent judges, to be saperior to oak 
and Aiiican teak, »nil to vie in every respect irith Indian teak. "Rib <bll 
grown tree will fijrnifli loga &om 30 to *0 or ovon to 50 feet in lengfli. and 
(torn 12 to 24 incli'-s gijuare, taken from the raaio stem. whQe the recuitii- 
lng portioDi are tulti^d lu various purposes of narol ojchitseture; sut^. tx 
faiHtance, as keeli, keelson!, stern-posia. fUna, ribs, beams, kncee, bmwn^ 
backs, etc 

Thus wrote Sir Hoimrt Scli(iinberf,'li fidrcn yejirs ago. {Traiaaiions irf fflf 
LbauBUt Society, \ cA. aLi-iii., p. 307) imd, ia tlio koieo volumo, thot Ihoro niigbl 
be no difficulty of diatioguisWng the tree in the search (br it in other cowitrlM^ 
lit. Benthani, from spedmenB sent by Sir Robert, publiahM an excell^t 
figure and t>otaiucal biatoTy, under the name of Mora Excdaa; tar it had |H«- 
Tiooaly no place in botanical works. It belooga to the natural order rf 
Zeiru'ni'i'wx. and to the samo group or secticm as the well-kitown Oosnw. 
Tet it doea not appear that the attention of any of oar authoritiea or IraTelen 
has been directed to the commercial importance of this tree (ill vojr raoenUj. 
The same tree haa been found to prevail in certain localities of tho laUnd of 
Ijinidad. — Moolxr't Jmmal of Botany, 

PBCULIARITY OF THE EEDIVOOD (seQCOIa) OF CALIFOKSIA, 
At the meeting of the American Association in August, Mr. W. P. Blaki 
■howed the effect produced on the wood of the Sequoia by alkalies. Thi 
wood has a light red color, like cedar; but when -it is washed over witii an 
alkaline solution either of potash, soda, or ammooia, or lime-water, ttM oolo ' 
changes (o a deep black, and the wood looks like ebony, but with a niich 
more distinct and benutiiul graio. A decoctioD of the wood is also toiMi I 
bhick bj alkalies; and Mr. Blake suggests that test papers for use in ohoil- | 
eol analyns may be prepared, which will be equal or supeiior to tmnefie pa- 
per. Wheu the alkaline solution ia weak, tlie color produced on tlie wood li 
not a deep black, but haa a sliado of rod resembling old dark mahogwij or 
tosewood. From the case and cheapness with which the efToct may be pro- 
duced on the wood, and the t««aty of the panels thus treated, it wlU dMht- 
]»m become common to stain aittclee oC Airaiture toade of it in p r « fi >WM»<* 
Mreriag them widi paint, This wood is now in oonsUuit us» in CWitaiik 
•rbaadiocMdoiqMaMciBaandiasaldttalwatltaspdaa'tf {tat, -:it 



BOTAmr. 886 



SUBSTITUTES FOB COFFEE. 

liebig Btatee that asparagoa contaiaa, in common with tea and cofiee, a 
principle which he calls "taurine," and which ho considers essential to the 
health of those who do not take strong exercise. Taking tlie hint from Baron 
liebift a writer in the London Guvrdeners Chronicle was led to test asparagus 
as a aobstitute for coffee. He sajrs: *' The young shoots I first prepared were 
not agreeable, having an alkaliiio taste. I then tried the ripe seeds, and 
theae^ roasted and ground, make a full flavored cofTce, not easily distinguished 
&osa fine Mocha. The seeds are easily freed from the berries by drying them 
ID a oool oven, and then rubbing them on a sieve." 

There ia in Berlin, Prussia^ a largo establishment for the manufacture of 
ooffibe ihmi aoorna and chicory, the articles being made separately from each. 
Xhe chicory is mixed with an equal weight of turnips to render it sweeter. 
Tha aoom coffee, which Is made from roasted and ground acorns, is sold in 
large quaatitiea, and frequently with rather a medicinal than an economical 
?iew, as it is thought to have a wholesome effect upon the blood, particularly 
of Mrofulous persons. Acorn coffee is, however, made and used in many 
of Gtermany for the sole purpose of adulterating genuine coffee. 



ON THE VARIETIES OF PLANTS WHICH CAN FURNISH FIBERS 

FOR PAPER PULP. 

Hie IbHowhig paper was read before the British Association by M. Claossen, 
well known in connection with the flax-cotton experiment : — 

What paper-makora require is as follows: — 

They require a cheap material, with a strong fiber, easily bleached, and of 
whidi an unlimited supply may be obtained. I will now enumerate a few of 
the difibrent substances wliich I have examined for the purpose of discovering 
a proper substitute for rags. Rags containing about 50 per cent of vegetable 
fiber mixed with wool or silk are regarded by the papci^makers as useless to 
tiiem, and several thousand tons are yearly burned in the manufacture of 
prossiate of potash. By a simple process which consists in boiling these rags 
in cfluslic alkali, the animal fiber is dissolved, and tlic vegetable fiber is avail- 
able Ibr the manufacture of white paper pulp. Surat, or Jute, the inner bark 
of Oorthorus indicus, produces a paper pulp of inferior quality bleached with 
difBcnlty. Agave, Phormium tenaoB^ and banana or plantain fiber (Manilla 
bempX are not only expensive, but it is nearly impossible to bleach them. 
The banana leaves contain forty per cent, of fiber. Flax would bo suitable 
to replace rags in paper manufacture, but the high price and scarcity of it, 
caused partly by the war, and partly by the injiidicious way in which it ia 
eohiTVtod, prevents that Six tons of flax straw are required to produce one 
tSD of flax fiber, and by the present mode of treatment all the woody part is 
hit Ketties prodaoe 25 per oent of a very beaatif\il and easily bleaohed 
IRier. Pita JewrN eonfcidB 30 or 40 per oent flbei^ but «b not mOf 
Metebed. Tbe BromeliaoMB aoolahi from 26 to iO per ent fiber. Bom^ 
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linB 35 per cent of the most bcamirul Qber kncnm; 

'muU not onlj be us«d tor p^ier pntp, but for all kinds of msnubctursB 

'Mob flnr , coltan, silk, or wool are employed. Ii apppan that tltit plut 

in larg;e quantities in Australia, and it ig most deainible ihxt ■ 

latp! maQufacturers sbould import a qiioDtity or it. The pUM m 

:r propiiratJoii iban cutting, drying, and compreasog like baj. Tbe 

and QniBhing it ra»j be dooe here. Fena give 20 to !5 par cbiii 

easlj bleofhed. Equisetum from 15 to 10 per cent, inferior fiber, <Hilj>' 

Tbe iniirT bark of ttie lime-tree (Tilia) gives a Sbei oasilj ' 

btU not very strong. Allh»i and raaay Ualiaeoge produce fitna 16 to H pv 

cent, paper pulp. Stalks of beans, poaa, hops, buckwbcal, potatoets beatbar, 

broom and manj other plants contain ftxim ID to ao per «iiL of Sb«r, but 

extinction and bleoolung present diiflcultiM wbidi will probablf ptawt 

nse. The straws of the cereals can not be conT^led into white ftptt 

ip ftfVer tbe; huv^ ripened the tp'sin, tbe joinld or knots in tlie staUa to 

3 hnrdened that they will resist all bleacbiag ageots. To prodoea p^^ 

■atn tbcm tbey must be cut groen beli>re the grain appeon, and tbk 

probably be not adTantagcous. Many grassca contain l^oio SO to M 

of Gtier, not very strong, but easily bleached. Of indigenous gnmtt 

rye gra^ contoias 3G per cent of paper pulp ; the plialaris 30 pa 4EBk ; 

wrettathemm 30 per cent.; dactylis 30 per cent-, and cores 30 per WA 

Qneral Toeda and cones contvu from 30 to BD per cent of Bbtr, Mriily 

bleached. Tbe stalk of the sagar-caiiD girea 40 per cenL of white p^w 

pnlp. Tbe wood of the conifene gives a Sber siutalile for paper palp. As 

baTEB and top bnuidiee of Scotch Cr produce £B per cent, of papcf poIlL 

Tha shavings and sawdust of wood ftom Scotch Hi gives 40 per orat pa]p 

of reducing to pulp and bleaching pine wood will be about IhlM 

that of hlesdnog rags. Aa none of the above niuned Eubslanoai or 

would entirely satisfy on all points the wrmls of tlie paper-makot^ I 

led my researches and at last romembcrt^d the papynis (the plant (t 

mode their paper), which I examined, and Ibund to eon* 

about 40 per cent, of strong Qber, excelleot for paper, aad ray Mdjf 

blenched. Tbe only point which was not entirely satisGictory was t^tlm to 

the obuodoDt supply of it, as this plant is only found in Egypt. I dnwM 

tlierelbre, my attentioo to plants growing in this country ; and I fbnivd to VJ 

great sMiaCictiou that tbe common rushes (Junctii tffanu and others) otoUl 

to per wot. of fiber, quite equni, if not superior, to tbe papynis Qber. avla 

perfect substitute for tags in the loanuGictiire of paper, sjid that one ton </ 

mshes oontaiBB more Qber than two tons of Qas straw. 

HOOKKB'S PLANTS OF BSITISH INDIA Aim THE HIMAI.ATAI, 

In the yeare 1B4S-&0 an enterprising and perilous mission was nndeillftH, 
~ T government auspices. Dr. Booker, of England, with tbe view <if t^ 
"ing tlie botany of Britisb India, and collecting specimens of iti piMA 
ing from Calcutta tbe travder proceeded Qtst to Behar, ■ 
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and proceeded to Sikkim. Tlie plants collected during this journey 
amoQuted to 1000 species. Tlie summer of 1848, and the greater part of 
1849, were then spent by Dr. Hooker in the Sikkim and Kast Nipal Ilima- 
lajBi daring which time he botanized the whole country from the plains to 
thd Tibetan frontier, with an assiduity that accumulated an herbarium of 
3j600 species ; and in December of that year lie was met at Dorjiling by Dr. 
Thomson, who had been botanizing in the plains and mountains of North- 
West India for seven years previously. L'cforo quitting Plngland, Dr. Hooker 
had already made a voyxigo to the south polar seas, with Sir James Clark Hoss, 
in the ill-fated Ertbus and Terror, and having published a Flora of the principal 
antarctic islands in a stylo of minuteness that signally qualiliod him for I'ur- 
ther research, the travelers met upon equal ground, so fiir as experience and 
the scientific knowledge of their favorite pursuits wore concerned, and re- 
lolved to botanize in company. In May, 1850, Drs. Hooker and Thomson set 
off together to the Khasia Ilills, where the summer was spent, their joint 
ooUectlon of plants amounting to 3,000 species, and in November of tlvityear 
they visited Silhet and Cachar, and descending the Megna to tlie Bay of Bcn- 
gjoHf proceeded to Chittagong, returning by the Sunderbunds to Calcutta. At 
Calcutta they embarked for England with an herbarium of 8,000 species of 
plants, comprising not only many varieties of most of the species, but also 
many individual specimens of most of the varietic;?. On the arrival of tho 
travelers in England with so complete a collection of the plants of British 
India^ formed as it was with a high philosophic knowledge of tho variability 
of species, accompanied by drawings and dissections, and by voluminous notes 
indicative of distribution, habit, and structure, botanists were anxious that no 
time should be lost in making so unprecedented a mass of materials available 
to science. Tho enterprising botanizer.s were not less urgent themselves to 
publish tho fruits of their researches, but the labor of sorting and identifying 
the named species, and of unraveling tho synonomy of each, to say nothing 
of describing those that were new, presented obstacles which only time and 
the command of considerable funds would enable them to encounter. Tho 
subject was brought before a Committee of the Natural Ilistory section of tho 
British Assodation at the meeting of 1851, and the members were unani- 
mous in memorializing the Dh^ctors of tho East India Company for their aid 
in behalf of the undertaking. Tho application was, however, unsuccessful, 
and Drs. Hooker and Thomson have since undertaken the task at their own 
expense, and as tho first product of their labors have publU?hcd, during tho 
patft year, a beautiful volume of 5G0 pages. 

To give an idea of tho labor of these assiduous botanists in tho field, wo 
may mention that the specimens wero all tioketod as tliey wtn^ collected, 
with particulars of locality and elevation, and in Sikkim and tho Kiinsin Hills 
600 specimens of wood were cut, palms, bamboos, and trec-forns l>eing pre- 
served entire, while colored drawin;rs and dissections of upward of a tIiou.-\ind 
species were made by Dr. Hooker from the living plmit:?, But tho work of 
collecting material in the field has been surpassed, even thus far, in extent 
by the labor of analysia m the closet. Tho number of books and periodicals 
In which Eastern plants have been do?crib''d is Immonso, and all hnvo to bo 

io 
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ioltod «u1 atnitiod. No lam thsa ISO aathots' namM are utduAied U> Iha 
^deB described in tlio preeeot volume, anil upward of 1000 mlDmct 
'D to bo refurreil lo before tlie " Fk>ru" U (xnnpleteil. A latyw prapor- 
iT Ihe plants of Indik have, raaiiiaver, proved ictcaticol nllli thi^4B of 
;r coiuttric^ ond in every birge geniu tho auUiorB Imt-e hod lo male* s 
,:Dd Btid; of the Eiiropsan. SUierian, Cliineaa. nod Jnpaucac lUma, pikst- 
; results of interest totaUj' imoxpovtcd, and uf Ilio Ugbest iiiip«irl«mj^i& 
ir benriogs od the tdeoce of balonical gcograpb;. 



FLAX AT5D HEMP CDXTIV4T10N m EFBOPB. 






e importance of tbe rettery sf stem of tteDtJog flax, as 
to sel! Ilia flax-crop wiihout bctoming iovolTed in tlio prr 
£ drying ind soutching, is evidenced in tbe fkct tbat laige retKries tra 
n-orlc ID Euglond, Scotland, France, Bcl^iim, noUaoi), Austria, Pre*- 
I BnvMtiiL Foiini«ii steo|Hiig cstolilialiments are now io opeiatiwi in 
I, mrrying out Iho modDni pntcnted mctboda of treatment. In acme, fe 
if UiB simiv is 8tccp«1 ia opcii-air unka, but oil ul' tliem prua ilw 
IT betn-een rollcra after iB rt;inova1 Irom Hie stuqi, and tiaa Ibi) 
pMtmont the fiber shoirs a marked improvcnient. Tbe present unoKctiaaieil 
a of wutcbing seems to ba now getting some iiupiuvcmcut, itr tba 
in ofvety maiij invenlprs has been drnwo to the sabjeut. XUAgovm- 
llurns show tbe number of scutching-ouUs ia Ireland, in 1851, to btf* 
1,058; them having been, b 1892, but 9SG milla Tbe Jjc<<7i'um iiamtOar 
ibiis on the growtb of bsmp: — " Ysata personal observation, J bn* 
il Llie opinion tbat hemp caa be oolj grown prohlabl; in Iniaad in 
t Ibllowing manner: — It should be Bown ;tftcr potoloea, tbs QeU being 
igbi/ dcanscd whils dif gjig that crop. The bemp-erop can be tbllowBd 
: crap. The bomp sbould receive some artificial manure — fuoh M 
r rapc-cako dust — at the sowing period, to create a quick stimului to 
g plant, tbe nuuiurD to be appUod with the axii. Tlie seed abquld 
DM bo sown cither broadcast or in drilb, but with Iba uaoul nbca(.«oirlV 
machine, aad covered crceawa^s with the roller ; or better stdl. plowed in, ta 
tlie SBine way us wheat, (Jong with the nrliUci^ manure, so liiut Ilw o^ 
ViD bo in driDs oflliree or four iuehcs apart. As ouljr 140 plants at mostW* 
id per square yard, and cAch pint containa 1(1,570 aeed% it lUlcnrs Ihd 
ti would bo sufficient quantity of seed per statute aero : but I wmH 
d an incnvifc of one fi^urtb that quantity for the following noMPi! 
nee has shown cleaiiy that, although the Ibiuale plant ia the MM 
I the ripening period, the msJe pbmt will take the lead uolO it 
a blossom : that the nlnle fenni about ona Iburth of the wliolA flK% 
sses littlo Ubcr, and that of infeiior quality, reuching maturi^ Ulf 
s betbre that of the female. By piilliag tlie whole crop at tbe lipia- 
it of the reoiolo. the male plant bocomca raluelees. By takiiif ■ 
-that is, two weeks alter llie rlpcniug of tiie male, awl twO VWkl 
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Toy ibap^ plan may be adopted. Bj sowing the crop in drills, as described 
abore^ a firaiih of the plants can be easily removed ; and as the male takes 
the lead, by simply ptdling the most advanced plants at the time the crop is 
6 to 12 inches high, it will turn out an almost female crop, securing tbc great- 
est yield in both seed and fiber, without any after trouble in the treatment 
between the plants of each sex. Experiments have also proved the possibil- 
ity of taking off the seed by the ordinary- thrashing-macliine, provided an even 
crop bo obtained : and that the homp-straw can be 8cutche<l in the common 
fiaz-scutching mill, by simply having tlie diameter of the beaters, to which 
the wipers are attached, enlarged. 

ON THE INFLUEXCK OF LIGHT ON THE GERMINATION OP SEEDS. 

At the British Association, Dr. Daubeny gave an account of some experi- 
ments on tlie germination of seeds — the object of which was to determine 
whether the opinion that this process is most favored by the chemical rays of 
light, be well fimnded or otherwise. Five sets of experiments were instituted 
te this poifJose, in each of wliich from 40 to 60 seeds, of several different kinds, 
were expoeed to the action of light transmitted through different media. In a 
ecnith aspect, indeed, light which had passed through the ammonia-sulphate 
of copper, and oven darkness itself, seemed more fietvorable than the whole of 
the spectrum ; but this law did not seem to extend to the case of seeds 
idaced in a northern aspect, where the total amount of light was less consid- 
eraUe. Nor did there appear to be any decided difference in those cases where 
the bcaui of light was different, the quantity transmitted being nearly the same. 
From these experiments Dr. Daubeny deduces the conclusion, tliat light only 
affects germination in so far as it induces a deg^ree of dryness unfavorable to 
the process ; and this ho believes to bo accordant "with the expcrienoe of 
DAltsters. 

Dr. Gladstone stated that he had performed a series of experiments on the 
Mone subject, and had come to the same conclusions as Dr. Daubeny. He 
Iband that plants growing under the influence of yellow light produced larger 
roots than those in other colored light 

CULTIVATION OF QUTNA IN JAVA. 

.jome time smcc, under the direction of Professor Miqucl, of Amsterdam, 
tbo Dutch government undertook the cultivation of the Quina or Pcruvian- 
bark-tree in Java. The experiment, by the last accounts, has proved en- 
tirely successful. The young plantations establislied in the mountains thrive 
extremely well. Lately, M. Karl arrived in Java with a whole ship-load full 
of young plants and seeds from Peru ; so that in a few years Java will be 
able to supply almost as much quina-bark as is wanted, which is the more a 
matter of congratulation, as the quina forests in South America are last 
approaching their entire extermioatioD. 
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oar THB BELATIOX OF CEIX3 TO CONSCIOUSNESS ASD KUBCUUM 

VOTSMlIN'l^. 

At the meeting- of the British Aasociatioii. Dr. Layeodc oommnmcated torn 
of the Tiewa be entertained as to the relations of ceiOa to ocmsdoosDeaB^ and 
to the adaptation in the movements and ftmctionB of oiganisnis to a definite 
objecL These phenomena are tarioody interpreted in relatioii to oonsciocB- 
neas. Whfle, on the one hand, it was a firmly established opinion that Tege- 
table organisms bad no sensation, although thej adapted themaelYes, often 
with exquisite sidll to external drcmnstances^ of which Br. Lajcodc adduced 
sereral examples— on the other, it was an equally fixed doctrine that the 
lower animal organisms (e. g^ insects) were as susceptible <rf'pain as man him- 
8el£ Now all these adaptive phenomena were manifested in the highest 
degree in that ultimate constituent of animated beings, namely, the micro- 
soopic cell ; and that whether the organism was unicellular, or composed of 
groups of individual cells, or evolved from a primordial cell, there did not ap- 
pear the slightest ground for concluding that these were endowed with 
consdousnefls ; it followed, therefore, that the whole of their adaptive phe- 
nomena were the result d a force inherent in them, but distinct finom mind. 
The entire structure of the higher organisms, whether vegetable or animal, 
being evolved out of cells, and the aim of their whole vital activity being 
directed to the f^ttainment of the same object as that aimed at in cell action, 
viz., tlic well-being and happiness of the individual, it follows that in these that 
object may be aimed at wholly independently of the will or the consciousness. 
Such appears to be the case with vegetable organisms ; but to determine tbe 
prescnco or absence of these in plants, and even the lower animals, is necessar- 
ily beyond the reach of observation. It may be argued, indeed, from analogy, 
that they may possess a sense of pleasurable existence, inasmuch as such an 
endowment would be entirely compatible with that grand scheme of beneficent 
adaptation upon which all organisms and the entire creation are arranged. 
As to insects, experiments show that it is at least very doubtful whether they 
feel pain ; while the infinite variety of instruments supplied to them to ad- 
***<ni8ter to their own liappiness, and the inherent skill which they display in 
se of those instruments (illustrated by the mathematical aocoraqy with 
I the domestic bee conttnicts its hoxaeotnal oollV ml^ht serve as ionM 
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proof of the pleasure they may have in existence. Dr. Laycock next pro- 
ceeded to place the seat of these adaptive movements in the cells of the ves* 
icular neurino which constitute the ganglia of the nervous system, and to 
show that these could react as a co-ordiDating apparatus upon the insti*umciit 
provided hy Divine Providence for the well-being of the animal. He stated 
that the scat of consciousness is almost universally acknowledged to bo in the 
ganglia within the cranium of Vertebrata ; yet the headless trunk of a frog 
would leap away if it were irritated, or swim away if thrown into water. 
Hence the conclusion that the cells of the vesicular neurine act, under given 
circumstances, as adaptively and yet as unconsciously as in the lowest forms 
of animal and vegetable life. Dr. Laycock then extended these views to the 
oells constituting the vesicular neurine of the brain, and argued that it might 
tuilj be inferred, both d priori and from observation, that theur endowments 
and works of action were not inferior to those of the vesicular neurine in 
insects. It followed, therefore, that they also might act adaptively and in 
aooordance with their assigned functions independently of the will or con- 
sciousness of the individual To this automatic action (tlie link between' 
man's spiritual nature and the external world) Dr. Laycook referred the phe- 
nomena of mesmerism, electro-biology, spirit-rapping, etc., and expressed his 
conviction that the derangement of the intellect which those phenomena im- 
]died could not be altogether harmless, but might lead, and, indeed, had led 
to permanent injury to the brain. 

AX^VLYTIC MORPHOLOGY. 

The following is an abstract of a paper read before the American Associa- 
tion, by Professor Peirce : 

Analytic morphology, said Professor Peirce, is the science of organized 
fi>nns, whether those made by the Deity or those made by man. It seemed 
to him the only way for us to miderstand the organization of the universe 
was that by which we must understand any human work. "We would not 
understand a play of Shakspeare until we tried to construct it over agaui 
for ourselves. Then, and then only, could we understand how all the parts 
of the play belonged together. So with regard to the work of the Deity ; it 
was not possible for us to understand this as an organization until we looked 
at it from the point of view of the Creator. If it were possible for us to un- 
derstand at all the reason of our divisions, and what their nature really was, 
we could only do it by looking at it as the man who knew most looked at it 
That man, he thought, would make the world just as he saw it made, suppos- 
ing it to bo a perfect work — a work worthy of being made by Divinity. 
Under that point of view, suppose that he, knowing nothing of works of ar- 
diitecture, should examine the details of bridges; he would find three forms — 
truss, arched, and suspension bridges. Ck)nsiderin^ himself as the maker, he 
would recur to the materials of which they were formed, and he would per- 
ceive immediately that wood, as a material, necessitated a truss bridge; stone, 
an arched bridge ; and iron, a suspension bridge. He would have to make hif 
work correspond to his materials. Ho took it that the main difference betww 
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I, voDld aObid the beet idea oT the npttire of them difficidtiia. 
The tlcHniiioD oC Liatucus, thnt mincmla grow, planU grow oad lire, aad 
saiiBAli grow, live, ujiiI (Del, wua flcst oxamined. In order to applj ttiis ie£- 
nidaa, the tenns grtixnh, life uid (coliog, required cTplaaaiiotu Groiclh lomplj 
iodkMvd iacTvasE; The tenn lire («uld not be drOoet! in mcb a mumor oa 
!» rendor it iiupplioable to (he pbjaical pbenomonB of the inorgBnto world, 
md M the aame lime ombntv the lowest fbnns of organized being?. Feeling 
ctndd not bo deflned so as to acpirato the movements (ivineed by mt mBDj' 
nemben vf the vegetable kii^om, on the applleaUon of eitarnal gtimuluuts, 
■■ tlw moveniDDb) of tho Icavoa of the Becsitlve plant, atid the ckt^Dg and 
nofblding of tlowera, from those of the animal kingiloia. Such ivere the Sh- 
tuKtiona attempted to be made by one who disrrgarded the use of the micro- 

Ooo aC the most obvloiH dtEtinotions between the organic and inorganic 
tdogiiriDB was tlie presence of the cell In t!ie former. Under Bume drcwn- 
stonce* it waa not easy lo dctcet the cell, as In certain foaails, and sometimfa 
inorgimlc mattiT Rssumcd a cvUular Ibnn. Anotlicr distinclioa adopted bj 
UBlmliua, even ainee the general introduction of the microscope into uatural 
liiMoiy luqulriM, was, tbaC aniniiUs moved, while planta were fixed. Thli 
dktinctioiii though appUcatile to the higher Ibrms of plants sad animals, wu 
mnre thio ever applicable to the organianig wbich required tbo microscope to 
detect iheir eiistcnce. Rcemt res™rehea had shown that tlie moSle tiasnea 
la aBiuLHla were composed of the aamo substance that was (bond to bo p[«sent 
in Uio colls of tU plonta, and which under the naiiiet of oucleua, cjtoblBat, 
priiaokUal Dtrido, and endoplast, liad been recognized by oU vegetable phfil- 
ologisUL This subalanco composed of protein, was as actively motile in the 
pEnnl as in the animal It was tliis substance thai gave motihty to the odla 
of prolococcua, the Bbers of □scillarin, the spores of varioaa Coofrme nad 
fiingi, and probably also to all otlicr otovcmcuts observed among plants, 
VTliea cilia were originally discovered as Ibo agents of movcmcat in bftisoria, 
aad upon the iniemal organs of higher animals, they were regarded as 
characteristic of animal life. Tlicso orgaua wero now known to be present 
in the lOMporea of various Confervie, and were active ngents of moveuicnt 
ia the Tolvox globolor, of whoro vegetable nature there could be but litUe 

The posaessoa of what n'cre cdled eye-spols in doubtful organions hod 
been brouglit Ibrward to decide the animaliiy of Iheee beings. Such eye- 
spote as pesonl red points in certain stages of (he growth of volvojc, and 
other nndoublcdly vegetable organisms, and according to IleDftvy, were due 
to the relation of the contents of tlio cell W light, wtro in iio way the 
agents of vision in the cells in which they nro found. 1'he deCnition of Aris- 
tgllB, thst animals poscssed a mouth, wliile plants had none, bad recently 
been revived; and of all merely Mructural characters it was the one best 
■uitad to tho purpoBO of the naturalist Until rcoently the ejctptiona to lhl« 
dtflnition were aumerons; but ?inco the botanist had daitncd so large anivn- 
bcr of mmillilcM infosorui, it was more tlion ever applicable. TIili 
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lioh have no pennonent moalk Somo of them hare Uur'pmNf' 

g n tcmpornry sae for tlie purposes of digestion. 

id Q-om liruc in thae oDbred its aid to llic mttutaliit. At ooo 
IS pooeaiina of cdlaUise by tlie vegeUble kingdom \rax consideRiJ £>■ 
Uaetive, and the readf application of iodine and sulphuric add ns tlip tait dT 
its prc^Bncd rendered it an easily uaoiatnlnalilo diagnostic mark. OUulCM 
hiH, bawDTi.'r, i>ocn dutcctod in eanin ap«cie« of moUiuea and lii Uie bniu m»l 
Eplcen of man. Chluropliyll also appeared at one time to pronomiM Uto 
prentoco at plants; but tliis boa been tbiind in animal organisma. Stanfa 
MtiB another vegetablo product oasiljr detected by iodine, wboN iiiiinHHl 
I^raKnco in the plant si-cmed to oflbr the best practical chemical teet; but 
sUrd) haa^bwn detectnl in the bmin of man, and there i« reason h> su[qwM~ 
it niiglil l>e rcry Benemlly prcri^iit in tlio aaimol kingdom. It was tltV 
Gccn that no one ]i(>Jnt in itructure or dicmical compMilion could flntiidi ft 
means of dintinotion. A phjraiologiv&l paint of mndi interest and imptntanM 
bad principally del'.:rmin(td a certain munbcr of botitnisla in dainilag ths W' 
aiomnceu; and Dnmideic as plnnta. In certain Confervoi it hod been ob- 
tenei l)iat prerious to tlio produttioa of the zoasporD two eootigaQin m9) 
united, and each contributed its contcuta to form the germinating spore. 
~ Whalevor migbt hi the dlQiuuttlcs pruaontcd in aaj iodiritlual caae, in tba 

in of any or all of the betbre-mentioned distinctions, there -mi art- 
ttlj' ft groat antagonism or polarity exhibited by the animal and T^ctdib 

I, Tieirsd as > whole. Tliey were mutnoily dependent, nttwiWl ~ 
tbo Bunc end lu their growth and organization, but by contraij meana. Xba 
great dmi^tion of (he ttiijmal lissoes was tbo absorption of oxygen and Hm 
disengagement of carbonic acid. Tlio great (iiocUan of tbo vegetabla Amm, ' 
WIS the absoqjtion of carbonic acid and (he disengagement of oiygeti. Hw ' 
proctssos in tbe history of tbo life of the two kingdoms in wliich tlwae 4B^ 
liaftive ftmctions appeared to bo rsTcraed, went not exceptions to Iba hm; ' 
but were due to other agi^nciBS than those connected with the oaeentbd W 
of the plant or animal. Tliu^ uorlionic add was giren out by plants II 
uight during iVuctilication and gemunation. In the first instance, yia'pi-"- 
given out was that which has been taken up during tbo day, and vM Set' 
dMompoeed by the agency of light. In tbo latter instance, a pioces 6f toes' ' 
dallon took place, in whicb tlie ennlcnts of the coUs were undergoing diatigl 
independent of the Ulb of the pbot The getu), during the growth <Cla' 
(■slla, abBoTbfd carboniu acid and gare out oxygen, as in the growth of ifi 
other vegetable cells. Tho dovelopmeut of tho carbonic odd arose &um ttB 
dMompoaition of the starch and sugar of the albumen of the seed. In Malv\ 
where imiinals liod been found to giro 00" oxygon, it was doullUtll H tD 
whether plants were not present, or ewa mistaken for aaimalcules. AMfr 
tion was drawn to the fact that in all coses vegetable eompounda aro tam/A 
from carbonic acid »ai water, or from carbonic add, water and onunonia, by 
tlie Ion of oxygm. Acetic acid was referred to a.i an exceptional iDBtaoMj 
but it WM shown that it was more probable, where oeetie oeiii oociuredM 
lh« result orvegctsliou, tliat It occurred as a rosnlL of dgioxydntlon 
j/rooegi of fcrmenlation In which alcohol was dcvoloped ond 
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amdlMd. .An exoeptiQii waa ftlao referred to in the animal kingdom, in 
'iriiidi ikt is aopposed to bo formed by the dooxydation of sugar, but attention 
waa drawn to the fact that this process admitted of another explanation not 
opposed to the phyaiologtoo-chomical distinction pointed out Thcso processes 
were further shown to be connected with tlio relations existing between the 
am'mal and vegetable kingdoms. The plant was produced from miucral 
CGmpoands — carbonic acid, water and ammonia — ^the substances out of wliich 
the animal was formed ; and no instance was known of the animal appropri- 
ating and forming organic substance out of th?S3 compounds. This was the 
distinguishing feature of the life of the plant, and the liberation of oxygen 
gas its most constant result The appropriation of substances thus formed, 
and the uniting tlicm once more to oxygen was tlie distinguishing foaturo of 
animal life, and the fonnation of carbonic acid gas its most constant result 
Minor changes occurred ; but these wero the grand distinguiishing f.^aturcs 
of the two kmgdoms, the recognition of which by structure, function, or 
issoUb^ oould alone enable us to distinguish between plants and animals. 

OK THE INTLUEXCE OP INDUSTRIAL OCCUPATIOXS ON THB 

EYES. 

The Ixmdon Society of Arts some time since instituted an inquiry respect- 
ing the effect of industrial employments on the bodily health of particular 
oi^inSk and commenced their undertaking with an inquiry into the " indus- 
trial pathology of trades which affect the eyes." From a lengthened report 
on this subject to the Society wo mako the following extracts. Mr. Dixon, 
soigeon to the Royal Ophthalmic Hospital gives as his opuiion that weakness 
of sight, as a general tiling, is owing to over-use of the eyes, and not to any 
special employment of them, since every day's experience teaches us that the 
moat trying work for the eyes may be followed, provided due moderation is 
observed. 

Tailors, it is stated are most liable of any class to exhaustion of visual 
power fix>m ovec-use of the eyes. Needlewomen and dressmakers come 
under the same head. It is suggested that needlewomen, embroiderers, etc., 
should work in rooms hung with green, and having green blinds and curtains 
to the windowa In China this rule is adopted by the exquisite embroiderers 
of that countiy. Needlewomen would also find it greatly to their advantage 
to change the color of their work as ollcn as possible. The rationale of this 
is found in tho law that variation of stimulus is necessary to preserve the tone 
and health of any organ of sense, and that prolonged application of the some 
stimulus exhausts it 

Injurious consequences to the eyes often result from long continuance of 
work in tlio sitting posture. Congestive diseases of thcso organs aro indi- 
rectly attributable to this cause, which produces stasis of tho circuUition, in 
the abdominal organs, and secondary venous conp;estion of the choroid coat 

Among all classes of persons occupied in various ways upon minuto ob- 
jects, instances occur in which the fatigue and distress of the eyes arisea not 
so much from tho actual amount of work, as from tho patient's attempting to 

15* 
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Kcuto it, after & nrtain time of lib, wilhoat tlie Bsaittance or gluaM SoMl 
I correct tlie gradiul chnnge of locus irhteh Ihe tye itecif undergoes. Soma 
inoaB Fven iu«ir1}^ILlt — iu ehililhDod — yibo liiireTei7ncut9 sight fordisbuit 
jecls, rcrjiiire the niJ of tJiglitlf cnnvex glaasea, to enable them la sosUun, 
r Kijr cwusidenible lime, the effQrt of obterrxiig iniiiute objecla whieh are ne«r 
Mu. Tills Bssistani^ is Btill niotu freqiacntly neccasaty io adulta who lun 
mod tbo ago of fifty. Willi rouvux glii«ai.-a, accurately Bdapt«d to AiSr 
wnliitr fixiua, sitcli persuna nre froqueutlj able fur mvij boars to lollow tbcSr 
Itupotion qT Dcodloworlc, when, without aach aid, Uieir sight would whoDf 
latter a Ibw mlnutra' applicotiou. In a like Diaoner, short-sigliled pcnou 
0br Gpn altc-oiptiiig to work without BUitable eon<:aTc glaseea. 
'Dr. CapUii, of Mandiosltr, snya; — H we tolie tbs trouble to invesUgata Out 
fcct or ligliton theeye^ wo eIioII liud thai UisDOt aoinjariousaa iciagtsfr' 
Pf thooght An organ, whatsoever !t maf he, is not iujured so long u 3 
n perform Its fiiQctiona willi bciltty. Thu Htress on tho efes results Ihm 
■Ml ef liglit, and wliuuevtr Uiu light liUlB on tHie object we want to Me, anil^ 
it on tJic ejrcs Uienisi;! vex, it docs not prove hurtful 1 have hDowD maqj' 
•wag uxuBtomnl all thc-ir lives to most miuute work, each as eapwiM/g 
bou ejct wore neither alToctcd nor imp^red. Tiiis fact is in acoordudB 
kb the law of physiolu^', by which tlio strength of an orgim is in pnipctt- 
it lo its sotivity. OliUquo luid bad light are the choso of Bn'ection. Sat It 
if ba rauoiitied by altering the window, or chso^ng the place or posmoD 
;tha woritcr. The question whcthor the oyo or nny of ihn other oigou at 
MWi u C4>pnbie of improTL'mcQt in proportioD to ila use, or whether Ulie k 
Dwi mechamcal coutrivaueo it wears out by employiDCHt, is a very snioai 
ft. Agreat defd of our conduct in dsdy life depends on tlie way wo aosirer 
.tg ouraolves. It ia probable lliaT tlio "wearing out" contnitUd in tha 
BalHT spring, with " r-iatinji out,' in often Ihlscly attributed lo the ttn^mh 
KT, Ulll Ulat pcr&ctly lioallliy organs are innila toorD effident by lliin MU" 
Md that such UKdous not diiuinisli tlio nuiriLiou uf tht>EyBtcm; but U*k» 
ho Bme locnl iiyiiry U crrtuiily oiponenccd in many parta ot Uis bo^. 
faedally the eye, by workicB loo long lioiir& The cxplanalion appean toba, 
k "if-, tl>^t iJtvr the Uidy li:;g been Inlig Piuployrid, autlidcut vigor dtW 
it tonuUii in eiich e?parala organ In enable it lo do its dut}--^t can notte 
lUed healthy after the goncml HtrenglU is cxiiausled. Ovornorking tba qn% 
BBOS workins with the eyis in an unnatural condition. 
In vMiog artifitJoJ light, tho light should be nbovo Ihe level of tlie flW% to 
tto allow, M In nature, the brow, the Inahea and the iris to shelicr tha puffi, 
U tbciKby tlie oipanaion of tlio oplio ticrvo (hini tho direct ro^-s. Hc^Mt. 
' tlui procuution ia injurioua iu tno ways: llrst, llio indux of anch ni^e>B> 
koed fcr a coDHidcrable pciiod lends to □:(hnust the nomuU ■uiMptibil^ tf 
W ratlu i and, secondly, by edip^ng the brilliaiicy of the rays reHeclMl ftoa- 
f woric, BO that the workman ia induced to iucrcnse the light to ■ 4|pM 
jberaiM mperfluouB, dszeling and pernicious. ^ 

'Th» Mowing augscations have bc«n made in regand to the prevoDtlaafl^- 
.... . ^ ariifleial. " ' -■ - ■ - ..... ■_ 
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Si co m poae d of three primaxy colon in the following proportions: — yellow, 
3, red 5, blue 8. The red and yellow rays are tho most exciting to tho eyes, 
and in proportion as artificial light ix)sscsses thorn in oxcesjt, it is tlitiguing 
and injurious to thoso organs. The bad eflbcts, however, may bo obviated, 
Ist, by surrounding tlie flamo with a chimney tinged palo blue ; 2d, by sur- 
rounding the light with a shade colored azure blue on the inner Ride. In 
these contrivances the color of tlie light is improved by tho addition of tho 
deficient blue rays. 2. Ponition of the hght. A frequent cause of tho inju- 
rious effects of artificial light is the direct and concentrated manner in which 
it is permitted to fall upon the eyes. No Ught sliould be placed in fixiut of 
the eyes, but it should bo either aljovc the head, or nitlior behind, and on one 
side, so tliat the object can be well illuminated, while the eyes are fully 
protected from the heat and glare. 3. Unsteadiness of tho flame. The 
Btcodicr the flame the belter for the eyes; lights should therefore have glass 
chimneys to assist combustion and prevent flickering. 4. Heat and dryness. 
This can not be avoided in rooms hv-atcnl with hot air, nor where there are 
many lights; but it may bo obviated by placing in some convenient situation 
a flat dish containing water ; and thos? engjiged in work ro(|uiring a strong 
light should place a large wet siKjngo near t^i*«tn, to cool and moisten tho air 
by evaporation. It may be also remarked that full blue and green glasses, 
whicli are often worn by persons having weak eyes, are highly objectionable, 
being of definite colors, and exciting complementary colors. Neutral- tinted 
glasses, being, as the name impliei^, of no definite hue, screen the eye from 
ail colors alike, and produce an cllect most grateful to irritable eyes. 

PELVRLS AXI> PEAUL-M\KING IS CIIIXA. 

The following information respecting tho method adopt'.'d by the Chinese 
for facilitating and shaping tho growth of the ix>arl in the pearl-oyster Is com- 
municated to the Jtmrnal o/iJic Lonci/m Sfjcitty of Arts, by Dr. Mac:gowau: 

The practice of the art is confined to two cotcnninons villages near the 
district city Tchtsing, in tlve northeni part of Chihkuing. in a silk producing 
region. In tho month of May or Jimc brgo quantities of the mussel (My tilus 
cygnus) arc brought in b;iskets from tlic Tahu, a lake in KiangsQ, about 30 
miles distant, the largest among the fjll-grown being specially i:cleclt.tl. As 
their health suffers on the journey they are allowed a few days' respite in 
bamboo cagc*^ in water before being tortured for tho gratification of liuman 
vanity, when they are taken out t) receive the matrices. Tliese are various 
in form and material, the mc^^t c«jramon being pellets made of mud taken from 
tho bottom of water-courses, dried, i)owdered with the juice of tlio camphor- 
tree seeds, and formed into pill.^. whii'h, when dry, are fit for intrcKhiction into 
tlio unlbrtanate subject Moulds which best exhibit the nacreous de|)osit are 
brought from Canton, and appeared to be ma<le from the shell of tlie pearl- 
oyster; the irregular fragments thus procured arc trituratetl with Kind in an 
iron mortar until tliey become smooth and globular. Another class of moulds 
consists of small images, generally of Buddha, in the usual sitting ])osture ; 
or sometimes of fish. They are made of lead, cast very thin by pouring on 
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m el tbe fa d ■ncfai ■ laoiKnlNaici^aabadicnUBdidia*^ 

•gMllf epenrd wilfaaiiMniUof maUwr-offcad. juid ibabaBpo^ 

nwlhwp ii wrgfliUr a ^fW d from one nnfav of QvibcD widiiB 

; aMtoeipibodleBatettuaaDOosnT^intndiiadUthap<NM«r 

■1 faamboo-Mkk. and ti4u!cdia tw«panUldi«w«Dpoo(benand»^ 

k(« of (lie auinul. A iiifficieiu niunbn hatiogbaeu ptaae4«ttMV 

Mt the opcntioD it repeated dd tbe otlter. StimulMed b; Ifae iniMlluK 

tndla, the nlliriiiK aiuma] ninnnodkaJlj jvcswa agBioM botii adea >f ik 

a aicdeloa. keeping tbe motriii^ in place. This being done Itm 

a are drpoot^d mie by one in csont^ or stnams or pools coniicclad 

irilti, Are or rix indm apart at dcptbs of fntm hro to Gre ffet, in lad 

m Qfe to Glljr tliomaad. 

If Inkcn ap s lew dttja after tbe introditfUon of tbo mould Uuaa vffl to 

le diell by a membranoui secretion wbich, at a ItfW 

ImpregnatGd wlUi calcareous nutter ; and. floallj, L^^as 

it BaiT* un dtpoaitcd aroand toch nudetu. tbe yiooem being an^c^ouB (a 

M ftumaiioa ot calculary ocinin-iions in animBte of a higher devclo|MBaaL A 

' ft tit dutri gMwraUy extends boat ono pcarlf tumor to onotber. oonnaafag 

lam all totiHlicrT. 

JUkhiI tfx liniea in tbo courae of tbe season Kveral tuba of ni^(-a^ na 
KowQ into thi> rtaervoir foi tlie nourishment of tho animals. Great can li 
iliea to prevenl iroaX manure from &lling in, as it iahiglilj delnmeotal to (to 
pwwla, preventing the secrttion of good nacre, or killing tbem, ucordiBg as 
!• qiiantilj maj be great or small. 

In KoTcmbcr the sbeUs ore carefuUy coUf^ted by tbe huid, the mnsoakr 
tlOaa remored, uid tbo pearls dctoclied by a sbarp knifi). If the baaia of 
H pceri be of naero it is not remoT«l, but tho tartben and metallie tiiMiM 
> cut nwiy, melted yellow resn poured into the cavity, and the orifloa mn- 
By covered by a fdece of moth pr-of- pearl. In (his stale these mom Una 
■liarHrralar pearly pclliclci huvo much of the luatcr and beauty of Iha nlfA 
■n, aad im ruraishHl ot a mtc to cheap as to be procarablc by nil who cm 
l^MMSMi tliem. They ore ^nenlTy pmohHsed by jotvelers and others wba 
II Uunn In llaras, drdeis, and vorioiu omBments of fiimali^ attire^ TlWM 
mad on tbe Image of Buddlia ura QniHhvd in the same manui>r, and ■• 
|Hl li Dtnaniinita and sraulcts on llie caps of youns children. A fbw rftalk 
n (Ctalnad, with Itielr ndhering ppoils, for sale to Die cuiloua or EUpenlitioofc 
fKlnMoa of which huvo by tlila time Rmnd their way iulo the principal pob- 
IMd private whineU of Europe and America. Tliey ace generaUy abort 
inobc* loDg, ond 5 bron<l, mnininlag a double or triple row of penrla a tm- 
(W M many as 25 <<f tlie former and IE of tbe ktter to eadi valvsL Itatf 
w animal shoulil survive the introduction of do many irritating bodie^ wd 
moeii a brief pCTioil stsrelo n eovering of nacre over thtm all. is certain^ a 
riking pbyalologieol Ctct. Some nsturalista, indeed, Imvo eipii!S8«d scraiy 
Wbta «« to lU ponibllity, suppnang the pearls were made to adiiera to tlt(> 
|fl^ioMi« gB lw M toi,Wtt»i w w li alii« Of Btlag^adn^^iaiggtl 
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«iit ttigw of growtii, haying both valves studded with pearis, has fiiUy dem- 
onstrated its truth. A tiugo of yellow is found over the whole inner surface 
of some riielifl^ showing that the more recent secretion of nacre by the suffer- 
ing animals was unnatural ; the flesh of all, however, is eaten. 

Above five thousand families are represented as being engaged in this sin- 
gular branch of industry in the village of Cbungkwan and Sian-chang-ngan; 
tiiej, however, mamly derive their support fh)m cultivating the mulberry, and 
in roaring silk-worms, and other agricultural occupations. Those who arc not 
expert in the management of the shells lose 10 or 15 per cent by deaths ; 
otiMfv lose none in a whole season. 



NEW TUEORY RESPECTIXG THE CHOLERA. 

A work of considerable importance has been published in Germany during 
(he past year by Dr. Max Pcttcnkobcr, bearing the title : •• Investigations 
aod Observations in n^ard to the Propagation of Cholera, with Reflections on 
tiio proper means of arrcstiug its Progress." The author is Professor of Medic- 
inal Chemistry at the University of Munich, and has been employed by the 
government during tlio whole of last year investigating the progress and 
mode of propagation of the disease in the principal towns of Bavaria. The 
present work is the result of his and other phjrsiciafis* researches, in tlie form 
of a report to the government, and has given such complete satisfaction that 
fits gratuitous distribution has been ordered throughout the kingdom at the 
eacpenso of the government. 

Hie author advances no new theory, but produces a volume of facts of a 
most positive and conclusive cliaracter. These facts could hardly have been 
ascertained with the same precision in any other country ; for not only would 
it hsve been impossible to ascertain age, condition, mode of life, etc., of the 
Bck, but the patients themselves would not willingly have subjected them- 
selves to a similar control. Observations were mado in Munich, Nuremburg, 
Augsburg, Wurzburg, Ebracb, Ingolstadt, Gaimersheim, Rattisbone, Fraun- 
stein, and Freysing, and the author compares his results with the " Report of 
the Mortality of Cholera in England, 1848-49," and the reports on the cholera 
in India, during the years 1817, 1818 and 1819, by James Jameson. He 
shows conclusively that there is no contradiction in these reports — that the 
ihcts ascertained in India are precisely those which have been observed later 
in England, and but last year in Bavaria ; that any apparent contradiction is 
due solely to accompanying circumstances by which the results were modiflcd, 
and whidi in part are mentioned by the authors themselves. The &cts which 
Dr. Pottenkober claims to have fully established are as follows : — 

1. That it is not contagious, in the usual sense of the word; but that it 
can, nevertheless, be carried from one place to another. 

2. That it always follows the usual routes of commerce. 

3. That no elevation above the level of the ocean, fumidies a guaranty 
against the disease nor is any depth necessarily exposed to its ravages. 

4. That no contagtous cholera matter is floating in the atmosphere, and 
that oooaeqaently the disease is not propagated by cuire&ts of air. 




B. ThM it i* not propogAted tiuough tt 
6. Tluit it is prupogatoil Ibrough tlii* oiirtli. 

T. Tliut tl>e ciutb rec^Tcs and dcTClops tbe cUolera wmtogion q 
wwromenta of disuaspd perEOOB. 

S. That ucremeuta from a dlieaeod pcraoa thrown into a nnk or pri*j! 
Mpoblo of cmwfbrnUng the wliole mass into a, hoaith aC clu>li?ra coatapon. 
9. iHnt llie guaes diWDgngod by tbe dEoomposition of orgnnic Bubstancat^ 
idl; oTDXcrameiila, pauetrate the eorlli, liau to tbe eurihcf, und boooma 
IB of fovcTB Rod of cliolem. 
^0. Ihot there hoa not been a lioglo cose of cholera observed in BaTtda 
It oould not be traced to Hint Epedcs of infection. ' 

[jll. That tlie ilool« of persous afflicted niib cbolcra. or tbot pGcnllai f^edta 
BdiMThea nlllcli usuailf precedoa cbolern, ore moro InTcctiouB tlian Uumb 
V actually lelzod witli tbe dLseaite. 
L ThM rfiolera 'a ttlwujs carried lo a place wIictb it lias not j-ol appoarad 
B diteaaod peraon, nnd cororouaicaled through excnmenle brought in omk 
tact witli Uio earth; and tbat tbcro ie do other way of propiigaliQg Um ^f- • 
easB. Immediate contact witli the patient, inbaling tbo air of the slck-KMBii 
woobing of ths dead bodj, nay, eron dissecting it mltcr death, does not eoia-' 



otioien 
^^iDalo 



13. Not every spscicfi of earth nets on Ibo prDt^e8a of decomposition io Him 
manner, and the capacity for spreading tbe contagion in t)ie tnojuier aibora 
stated varies in consoqu'^ncv with tlie compobilion of the soils on whldi 
dndliags are built. On rocky foundation, granite or sandstone, cboleia atrw 
bnwtnts (Epidemic An aHuvial soil, underlaid with lime or clny. or any other 
eanaa wbioh keeps the eronnd moiar, may becomo a tocming womb lor tin 
dinlen oontngion. 

The cholera poison may he hi a person (h)m one to twenty <ight dijs 
lasting ilaclC Tliia Gict ruruishcB a measure for tbe distanoe l» 
it ma? be carried Ih>m one place lo another. 

The discoso uhicb is not communicitcd bj contact is carried lo tilt 
of UouHea, Bleeping in rooms expodcd lo the cholera poison m libmt 
engendered. 

16, If tbs cholera, as proved In London, is more intensBi and fatal ia the 
plain tbaa on elevations, it will, on investigation, be found that it is owinB M 
tlia b«tter drainage, by wbiuh tilth b removed belbre it is decomposed, «* 
before it enlcrs, as in damp and wot soila, into process of furmentatioa. Dr. 
Pettonlcobcr (bund some of tbo worat cases of cholera on hills where tbs 
privies of honaee still hif^cr ^tuatcd emptied into sinks or sewers of imprcfHr 
Cill. The upper bouses were generally exempt. 

IT. To prevent contagion, the stooU of cbolOTa patients must be disinlbclad 
before thej are emptied. The best disinfecting agent la vitriol of iron. CIhl»- 
ride of iime only puiifles the air, but does not destroy the cholera poison. 

18. When tlrangcra from cholera districts are expected to arrive, OtB 

privies of iiot«ls and boarding-bouses where they are expected to pal ii;^ 

ht to be disinfected with vitriol of iron — say once a-weck. In the n 

CCoMcci of Ufl 
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tbe atmcMiplieie. The ozone (electrified ozjgen) thus given out is the beet 
purifier of tbe atmosphere. 

19. Care must be had not to allow any linen to bo washed which is soUcd 
with the excrements of a cholera patient The process of maceration to 
which soiled dothee are usually subjected is capable of developing and com- 
municating the disease in its worst form. Jameson found tho same truth in 
1817, *18 and '19 in India^ without tracing it to its source. 

20. There are no other sanitary regulations capable of preventing or arrest- 
ing cholera in its progress, than those which have reference to cleaning and 
purifying those places which serve to collect or convey human excrements. 

ON THE ANATOMY OP THE TORPEDO. 

Professor J. Wyman recently presented to the Boston Society of Natural 
History the result of some observations on the torpedo, well known for its 
electrical powers. His attention had been particularly directed to the termi- 
nation of the nerves in tho luminro which compose the efficient part of the 
battery. The plates consist of an exceedingly thin membrane which appears 
to be neariy homogeneous, its surface showhig only traces of striations. On 
thin membrane are distributed ultimate corvo fibers and capillary vessels. 
When the primitive nerve-tube reaches the ])Iate it breaks up into numerous 
fiberSf and thcss in turn subdivide and reunite so as to form a regular net- 
work over tho whole surface. Professor Wyman estimated the whole number 
of tho plates at between 250,000 and 300,000. There were about 100 to tho 
inch in each electric prism, which is R;&3 tlian the number c-ountcd by Mr. . 
Hunter, viz., 1 50 to the inch. Tlie number of pnsnis in each battery was 
about 1,200, eacli prbm m'jasuring from 1 to 2 inches in height. Tlie inter- 
val between tho plates was filled with a iluid consisting of about 90 per cent, 
of water, containing albumen and common salt in solution. On examining 
the contents of tho stomach, it was found that during the process of the diges- 
tion of the bones, tlie calcareous matter was removed before the gelatinous 
matter was diMolved, and Dr. Wyman had noticed tho same result in the dis- 
section of othi^Ishes. This is the reverse of wliat occurs in dogs and hyenas, 
where the gelatinous matter alone is removed, the calcareous matter not being 
dissolved. Tho stomach of tho specimen had been acted upon by tho gastric 
fluid after death, and was perforated in its largo curvature. Hydrochloric 
add was detected in its contents. 

Professor Rogers alluded to the analogy betweeen this animal battery and 
the ordinary metallic battery. Tho ner\'ous tissue might act both as generator 
and conductor, generating in its minute ramifications, and conducting by its 
larger branches. The disproportionate quantity of nervous tissue would not 
be an objection to this, as batteries are constructed in which tho copper-plate 
bears but a small proportion in sizo to tho zinc, not more than one-twclfiii 
porhapsi which yet exert a powerful efiect, especially when a hot acid is em- 
ployed. 
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rOUNTAm OF BLOOD IK HONSUBAS. 

tn Ot» Atvuiuil of Snaitijic J}isa:very Hit 18E5, & desrription derired ftna 
ftflCwiwiV JbwriiaJ or Che so-called " Fountain or Blcoc!," in Honitana, n 
||lvw, withoul. any cxplunat'ion of the oba^tred pLenomsna * Id the Joor- 
Wtl Sx UsKh, IS^a, a letter is published from Mr. E. V. North, whMi Nlrai 
ttu> luystcrr ^^ IJ'D upp^BToDoea observed. Ur. North sajs : '* The bnnia 
Uquld wbitdl flowB Ihnn the caTom, according to m; cxaminatiDoi, nran W 
tt«vMJ(Hi i^Oit dang of bait. An examination «f the liquid under dw mioo- 
■Mijie, even 1^'ben cxce^tTety dQiitcd with wnter, oihlbits Tanoos p ortkia 
vS the harder nnd Icfs dostracllble parts of insects, together with perhipi 
oooulonal flvg-ni''nl^ of small crustaceajis. Slnoe the nolica of the RxmCaia 
UcntloD* that ',li" <.'.ii'<.'rti is frequented hy 'vast numbers of large biUs (T3aa> 
Ifyr^' that 'titi lii,u;i! hna the color, smell, and taste of blood.' (ot ooans 
wemajmBke hw-t^ nUtiwanceforesapjcralionX and th»t 'dogs «at it esgof^* 
we ttiaj conchiiii- iimt the vsiDpTres gopg« theoisolvea Co snch an extent 
that, as fa commn'i n'ilh nil animals oTrr-fed, mvch of their food pases irilb- 
OQt bein; digef't".!. A^ 10 tlie stalomcnt tliai the ■ blood' is fbimd ■ [□ a state 
of ooagulation,' !i piiy^inloKi^t will wilhheld liis belief unlU a careful esamin- 
Mkm by one nho knows what the coagulation of blood really io. Eti^mi^ 
tian SDd settliDg wQl reduce a aolutioQ of atiy dang Co a semi-adid hhh."— 
BlBimim's JdurnaL 



ireW MKTBOD or PRESEIBVIKG ENTOUO LOGIC AI. SPECHCENB, 

Dr. Dnmmer, of Jersey City, has deviseda method of preaerriogentoiiiolo^ 
cal specimens by indosingthcm in nuall glass tubes, inclosed and sealed by 
means of the blow-pipe. Thia renders the tube air-tight, and Ibrnu a recep- 
tacle welt adapted fbr preserving iosccts without spirits, or drying, as in ths 
otdinaiy way, 

Mr. W. a Tan Duice, of Buffalo, N. T„ also proposes, in SSiiTlonVJbBnwl 
the followiug method Ibr the arrangement and preservation |A^ cabinet of 
insacta. lie proposes to take glaits-^oppered jars with a larg^mouth, attacb 
to the under side of tlie stopper a rectangular strip of cork or soft boaid 
(whitened with paper or olberwise) as broad as the stopper and as long as lbs 
jar will hold; then arrange the insects on one side of this upright pieca Ibe 
in«ects thus arranged would show floelj- in a collection— could be always on 
the slieKcs for exhibition — would be perfectly secure from insects, eren with- 
out romphor, tliough it may still bo used — and the jars conid be eamly opened 
and insects taken out for special examiuation. Moreover, be anggesa that 
may bo numbered on the opposite side of the board, and the nainaa 
■ be given. 

' of Prairring AmaiomiaU Specimens. — At a late meetingoftbe 
ale, Pbiladelplua, Dr. Jaba H. Britten stated that be had ido- 
- of experiments, in preserving a disaecled k{^ retaining 
<Ml qr AiflWfete 'MnMwy Iwiai^ p. an. 
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the natnnj size, form, and appearance of the spedmen, by coating it with 
gutta-percha fh>m a eolation. The specimen which was exhibited hod the 
appearance of the purest papier-macJie preparation, and possessed the advan- 
tages of presenting not only the natural color of the tissues, but also the je- 
latkms of the muscles, nerves, vessels, etc 
For detailed account, see Proceed, Acad. Nai. Sciences^ PhU. 

OX THE DESTRUCnOK OF MAKINE ANIMALS BY CHANGES IN 

TEMPERATURE. 

At a meeting of the Royal Society of Edinburgh, Hugh Miller called atten- 
tion to the extensive destruction effected last winter of the sliell-fish on the 
coast of Scotland, by a severe frost — coincident at new-moon with a stream- 
tide. In some places the beaches were covered witli tens of tliousauds, chiefly 
of two species, a Sokn, or razor-fish, and a Mactra. Other species of shells, 
equally abundant and exposed to the cold, did not appear to suffer — at least 
to any great extent This wholesale destruction by a frost, a few degrees 
more intense than is common, strikingly shows, how simply by slight changes 
of climate, induced by physical causes, whole races of auimals may become 
extinct. 

Observationa on Vie Freservaiion of Marine Animals in an " Aquan'um,^^ — 
In a discussion on the above subject before the British Association, Mr. War- 
rington stated that temperatures below 45° destroyed many forms of animal 
liiie, especially Crustacea, wliile a temperature exceeding 60° Fahrenheit, was 
destmctive of both animal and vegetable life. Too great exposure to light 
was also destructive of creatures kept in the Aquarium. 

Dr. Fleming related, in connection with the subject of keeping animals in 
8efr>water, that he had in his poRsession an Actinia^ originally captured by 
Sir John Dalyell, that had now been in captivity twenty-eight years. 

ON THE ROOSTING OF BIRDS. 

At a recent nAeting of the Boston Society of Natural History, Professor J. 
Wyman referred to the commonly received explanation of the manner in 
which birds retain their position in roosting. Bovelli attributed the bending 
of the toes to tlie mechanical action of the salient angles, over which the 
flexor tendons passed. Professor Wjrman thought this gave, at best, but a 
partial explanation ; for, while roosting, the body requires to be accurately 
balanced, since, at every act of respiration, the center of gravity must neces- 
sarily bo changed, and the requisite adaptations can be effected by muscular 
action only. In those waders which roost on one leg, the balancing of the 
body becomes a matter of still greater nicety ; and in tlieso, too, the tibia is 
not flexed upon the tarsus, therefore the tension of the tendons, as stated by 
Bovelli, would not be effectually produced. In bending the leg of a dead 
bird, the toes do not adapt themselves to the surfac'^ on which they rest. He 
thought the explanation must be found in reflex muscular action, an explana- 
tion which had been suggested to him by Dr. S. Cabot. 
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OK THK wrvm er the noettcvro, 

at meetioj; of tbc Bfieku Sooerf bf ^dtoral HLsiny. Or. DnikM^ 
remuifed tbat odd rif tlic maM rcmukable fcMarg in tine aittUmj of liNl^ 



U u, that tht |>arU wbidi CI 
Itirta B beak eitCDdiu^' iKiiizonuDy like Ibu of lome birds. The beak evJ 
ttiag >■ ahout balCUi'.' Icn^ili d the bodjr, and to tiw inuuaatNl irra a[>f»aif4J 
to be rvTj idniple ih iu )itnictare. Wlieii enmuned nitli ibe inicrafiQap% j 
bowercr, it U tbuod to Ite •wmpowd of teren diSerent poru, vfaich iin oon-^ 
parUJvel]' Mout on one edge. Tb«n|MfUTaf7iD length, uu! can b« s^acatitd<j| 
(rom each other wtUinut mudi diXculty The; an bmei U the upper ptlW 
where thej ire luiui] to the head, audthey gndaaUjIi^rloapamk Oiie«f J 
the parts i» » tubuUr caaai or gioOTe^ in which the otbeiB are lodged iTiiM|J 
the probosdi is Dot in use. Dr. Durkc« ttaUd that he hsd not beau abltt kM 
Had any appceraoce .jf weth. exi«pt on tbe two Joogest piecea ; in Otem mJ 
bad fbuDd thPiD Dear ilic lip. The two loneest pic>ce9, also, at« inarked ^ « 
Iraogreraa liuci^ cxti'uJing liom ouecdge to the other, throoghoot Ihuiwhoto 

lODgth. 



At the last meeting of the British Assodation, Mr. Edward AHhwortli gkn 
an account of aome interoHting experiments made opon the river Tay, Scot- 
land, iu rniip?<:l to the artificial propagation of salmon. The experiment! 
were made upon the estate of the Earl of Mansfield, by a compaDy of gea- 
ttcmea nsaodatcd fur the purpose. A small stream flonriog: into a milt-pood 
ollored L'Votj tudlity for tlic equable (low of water through tho boxes aod 
pond. Three hunilred Itoxcs were laid down in Iweoty-Hve parallel row^ 
oocli box partly Uilcd with uleau gravel and pebbles, and prolectod at both 
cnda with xinc Ftralin^ to cxcludo trout and insects. Pilterin;; bods were 
Ibrmed at the head and foot of the rows, and a pond for tbe reception of the 
fry wa« constructed immediately below the hatching ground. On the aSd of 
Novemljfr, 18S*, operations wero commenced, and by tho 33d of December 
800,000 ova were deposited in the boxes. The flsh were taken from epawo- 
Inij beds io the Tay. So soon as a piir of suitublo flsh were captured, tha 
ova of tlie female wore immediately discharged into a tub one tburth (lill of 
water, by a gcntlo prossuro of the liand from the thoras downword. The 
Dwlt of the male was ejected in a similar manner, and tho coulonta of the tab 
etinvd with the hand. Alter tlio lapao of a mmute^ the water vne poured 
off, witli tho exception of sulTleient to keep the ova anbrnerged, and fradi 
water supplied in its place. This also was poured off and fte* substStnted 
previous to removing the impregnated spawn. The ova was placed in boxea 
as nearly timilar to what they would bo under tho ordinary couras oT natural 
deposition M poarfble, with tliis important advantage: in tho bed of the tivot, 
theora aro liable to uyury and deatmction in a variety of ways. The alhi- 
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vial matter deposited in time of flood wiU often hurj the ora too deep to ad- 
mit of the extrication of the yonng fry, even if hatched. The impetuosity of 
the streams flooded will frequently sweep away whole spawning beds and 
their contents. "While deposited in boxes, the ova are protected from injury, 
and their vivification in large numbers is thus rendered a matter of certainty, 
and the young fish are reared in safety. On the 31st of March, 1854, the first 
ovum was observed to be hatched, and in April and May the greater portion 
had come to life, and were at large in the boxes ; in June they were admitted 
into the pond, their average size being about an inch and a half in length. 
From the period of their admission to the pond the fry were fed daily with 
boiled liver, rubbed small by the hand. Notwithstanding the severity of the 
winter, they continued in a healthy condition, and in the spring of the year 
1855 were found to have increased in size to the average of three and four 
inches in length. On the 2d of May, 1855, a meeting of the committee was 
held at the pond, to consider the expediency of detaining the fry for another 
year or allowing them to depart. A comparison with the undoubted smelts 
of the river then descending seaward with the fry in the ponds, led to the 
conclusiop that the latter were not yet smelts, and ought to be detained. 
Seventeen days afterward, viz., on the 19th of May, a second meeting was 
held, in consequence of great numbers of the fry having in the interim as- 
sumed the migratory dress. On inspection it was found that a considerable 
portion were actual smelts, and the committee came to the determination to 
allow them to depart. Accordingly the sluice communicating with the Tay 
was opened, and every facility for egress aflforded. Contrary to expectation, 
none of the fry manifested any inclination to leave the pond until the 24th of 
May, when Hie larger and more mature of the smelts, after having held them- 
selves detached from the others for several days, went off in a body. A series 
of similar emigrations took plac^ until fully one half the fry had left the pond, 
and descended the sluice to the Tay. It has long been a subject of contro- 
vert whether the salmon assume the migratory dress in the second or third 
year of their existence. In order to test the matter in the fairest possible 
way, it was resolved to mark a portion of the smelts in such a manner that 
they might easily be detected when returning as grilse. A temporary tank, 
into which the fish must necessarily descend, was constructed at the junction 
of the sluice with the Tay ; and as the shoals successively left the pond, about 
one in every hundred was marked by the abscission of the second dorsal fin. A 
greater number were marked on the 29th of May than on any other day, in 
all about 1,200 or 1,300. The result has proved highly satisfactory. Within 
two months of the date of their liberation, namely, between May 29 and July 
31, twenty-two of the young fish so marked when in the state of smelts 
on their way to the sea, have been in their returning migration up the river, 
reeaptared and carefully examined ; the conclusions arrived at are most grati- 
fying, and prove what has heretofore appeared almost incredible, namely, tho 
rapid growth of the young fish during their short sojourn in the salt water; 
this fact may be considered as still fturther established by observmg the in- 
creased weight according to date of the grilse caught and exammed \ tVh»^ 
takaa Srst weigbing 6 ix) 6i lbs., then increaang pio^wssN^ \ft^ «3A%k\a^r 
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^ai»tlM<)necB|AB«doo3l>lc<'Jdir'«ti|^td notaN*MH>^ I>> ■" 

Aewfiditbe wonsdcaosedbr DBfttagwMeafaradviihdcii^ nd toKOM - 
» eoallnff oT tciklei had Tunaed ova ibe put. Allhsajch inai^-twii o^ n(* 
BCoHoDed, the t.-Lkintc o( vhv^ icetatiaiDdaUlablaetidgaM^neariratmni; 
more WD repon^l iVom diiUDl puts; theweJgbli ud mumtl OietB bawa 
not been tbrwarU..' l Tl».- expedmetit at BtoniKnUleU bM lOa^ei MUhe- 
. torj proof that .. ),i,r.,;u ut iia^i of tLe fi? of tli» cdaioa ■uiuim Iks atip*- 
torj drcwBDil .i'li.i dw <laee (tf tke Dnt year of 

tlicir cxiilenc«; m:i[ in a praMieil pcini of tiMr, 

it has alio den •!' nwDg olinan oTinHmaUl 

»aliio within ti . . Mliiin of H»i>*«. Aiwytalw- 

CMJDf; qaeslion -ii\-ijii. At wiiat date will the (rj amr ta 

tho poDd bocon n.\ Utuj tuTO muillfesied do diipo^Uen to 

mIgraUj audit < f Itio amelt be not anumid till tb? Ejateg 

of 186B, ft curii . J |,r,>pii( itw-lf. Somo of Kix frv as SQdU 

will, Cir tlio fir -.1 ,,,;-.... -j ■ ■- i.-iit of S 

01.; «ome afl KT ■ ■ ■ !.!-r' jtiU 

more advajicvd wiil even bavo comploteil their iipcoiid mi^^ioo, and t«tiffB 
to tho river a<< wilinon 10 or 12 Ibu. in wcighL II ia muiji to be denied tiiat 
tbe experiment at Stormonllicld could be continued for a year or two )(xiser, 
till tho linki in tbo cliain of cridcnce now wasting to complete the natonl 
tuitor/ of the salmoa aliould be oblaiocd. 

NEW AXIMAI.S FKOM WESTEKN AFRICA. 

At the recent mcetitig of tlio British As.tociation, Mr. A. Mumj read a 
paper "On tlio recent Additions to our Knowledge of tlie Zoology (rfWestem 
ADica," in wliicli ho noliwi a new electric fish, called Maloplemna BenintutO, 
Mr. Tliom-ion, wbo liaa studied ils peculiarities, states that its electrical prop- 
orties arc iiiado use of liy the iintivca aa a reined/ for their sick cbildreo. Ths 
ilsb 1:1 put iulo n veMcl of wntcr, and tho cliild tnado to play with it: or the 
diild is put into a tub of Witltr in wiiicli sovcrn] Qsbe^ are plooed. It is in- 
teresting to find a popular sciiiitiflc remedy of our own aaliclpstod by the 
UDletlered Ravut'c. Mr. Tlioinson also mcntionod an inEtaneo of the electric 
power of tliis (Isii, which maybe worth mentioning. He had a tame iteron 
wldcli, liavin;; bD:'Q taken young. Lad never liod tho opportunity of se 
Air and ehoosinj; its loud fur itself. It was tbd witii smnll flahes; and o 
occasion thcro linppcnod to be b newly-caught electric flab among- them, 
wluch it Bwollowcd but immediately ultcred a loud crj-. and was thrown 
backward. It soon recovered, but could never afterword be induced to dioo 
upon Malapterurus. 

Among other interesting fish there is a specioa ofLophius, or Mud-Odt, 
Whicli appears undescribed. Tbe curious liabits of this semi-amplubioaa 
fkmily, of crawling out of the water, using thoir fore-flos like legs, and tbeo 
■iUIng staring about with their great goggle oyei^ is DOtioed *s very marked 
In till* epeoici. If placed in a basin, it willcnwl up Uie tide, and sitoD tb* 
MJ^ JooJdijg about. 
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ox THE PRODUCTION OF LAC. 

At A moeting of the English Asiatic Society, a communication on the habits 
a&d uaea of the lac insect, was mado by General Briggs. The name of tho 
insect is said to haye been derived from tho well-known Indian word lakhj 
meaning, figuratively any very large amount, expressing the immense num- 
ber oomprising each community. Tho lecturer noticed, in a general way, tho 
aeTeral inaects which had been known in Europe for twenty centuries, as pro- 
dudng A red dye ; but observed that tho lac insect was certainly a different 
cnatioQ. The insects are found upon and supported by a variety of trees. 
All plants yielding a milky juice served them for food; and it not unfrequcntly 
happens t^ large tfees are destroyed by swarms of these insects settling 
upon theoL The natives of India, in collecting tho lac, destroy the insect; 
hot Europeans, having found that its cells only are valuable, have devised 
methods far collecting tho products without destroying tho producers. The 
]ao ia found incrusted around branches or sticks, and is thence called stick-lac. 
In this crudo state it is sold by tho collectors at from a farthing to a half- 
penny per lb. When separated from the resinous matter and pulverized, it 
beoomes seed-lac. Other processes convert it into lump, plate, and shell lac. 
The preparation of lac for the London market is chiefly carried on in India by 
Europeans ; and its price varies from eleven pence to two shillings and two 
pence per lb., according to tho locality or factory from whence it comes. In 
1809, tho quantity imported into England was 40,600 lbs.; but during the 
last twenty years, the imports of lao-dye have increased G75 per cent, and of 
the shell-lac 275 per cent Tho stock on hand in 1854 was 3,300,280 lbs. 
of lac-dye^ and 2,358,750 lbs. of shell-lac. In India, as in England, it is used 
SB a dye for producing a permanent red color, and also as a pigment and 
Tarnish combined, wliich resists the ellect of cold water, and does not wear 
ofil It is used, when colored with yellow orpimcnt, for making bracelets, 
chainSi and other ornaments, which are scarcely distinguishable in appear- 
ance firom gold. Lac was first introduced into England in tiie shape of seal- 
ing-wax. As a dye, it produces a color equal to cochineal, and is less liable 
to change firom wet ; so that it is now extensively used in tiie dyeing of red- 
doth. It produces also tiie color called by artists loc-lake. Shell-lac, dis- 
solved in naphtha^ is largely employed by hatters in forming tho frame or base 
of the hat It enters largely into all vamuihes and French polish; but one 
of its moat important uses is in tho production of Mr. Jeffrey's valuable dis- 
oovoiy called marino glue, which consists of a mixture of shell-lac and caout- 
chouc dissolved in niiphtlia. Here then was an Indian product, which but a 
few years ago was imknown in England, but Is now on article of very grei^t 
importance. How many more articles of valuo proiiuccd in our Indian 
dominions may still be hidden from us, it is impossible to say ; but it is to be 
hoped that the ignorance which still exists respecting them will soon bo dis- 
pelled, and that improved communications, and greater intercourse with the 
people of that country, will make known to us other productions valuable 
alike to as and to them. In the course of the lecture, Qenoral Briggs took 
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a RUta tlikt (lie Incqneretl or japimned goois oT Cliiiis, Jqm, 
Bcmso, 9te., are not nuuiuCuturad, ai U geii?mUr eupptwHi. linm the pradno- 
Otau oTtbs lac iDHCct, bitt IVnni a vegEtable produclioa— a liquor obtainsd bj- 
OB ia the bnrk ofoetlaui lree& 

( THE OPATB IXniAIT, OE "BEAR- WOMAN." 

\ M a recent moeling of ttie Boalou Sodoty of Naturel History, Or. Ktrlriri 
4 tUo ibllowing paper, oa a eo-cailed Opalo Indian, exhibind in TTimIuii. b 
imba-, 1856;— 

I. lUiA gjri, wliD ij 22 yoacB of ngo, 4 feet iudieiia hei^it. and -aC 4m 
naigbt uT 112 lbs., is probnbly a member of some ladisu tribe inhafalHag-AD 
> llitdre Uounlaiiis; Iheac moaaKaJiana ftirtlie roost pttit puaMto 
« GtllC of Calirornis, Ibrougb llie Mexicsn Stales of Sonora nnd OUuJeB,' 
^eir diitonce Iroia ihc aeu varies frum SOO to !>0 oiilea, and in tlie iiiiglilm 
In coaBt. Tbis ^rl 1im Imk 
jtllod an Opale Indian; if she belong to iJiis Idbo, slie is from UiaoUnl 
t of Sotuira. It bai aiea been elated llint slie was obtained &cta llw 
1 Mudra Uouuluinfl in Cinidoa, in the neigltborhood uT Oupula. lUl^ 
iwerer, of litUo uiasoqueuce, u tbe ^1, n-ilbout doubt, bclongi to mm* 
w of Ihe Indiun tribes between tbe Sierra Mndre MountainB and UMOtdtlf 
ilbmia, iu the Ucxicaii provinces of Sonera and Ooaloa; uid wlMmv 
pa7b« tlio poiliculur triboofaseattcred race wbicb ma; cloioi h^ihvh 
^iSt Bs much a curiona, rare ood inteicaliiii; specimen othvmaaily. 

it to her tribe living in isves, m u naked state, on nti equalitir wiUi bMM, 

nd partaking of tlieir fiKiil, tliot would degrade her loal«tal wilb tin Oigpv 

.JodianiofCatilbnua, who, though vor; degraded, atrycl Ihr above UwbntMi 

IB locality of tbe DJ^er IndJnna is Bovcusl dt^rces further iiortji Ihut tm 

\ Uodre rang-?. This resemljlaiice to tbe brute ia mcDiiooB^ u Ifet 

ir belief seems to be in her case, as iu the Aztec children, thai die IM 

len ofa race, bolf human and liolf brulo. 

is girl ia modeat, playful iu her dtqiosUlon, pleased with phiything^ Ite 

' ' lO manage trom her obrOinacf aod inptMn 

«uter. She is <jutto intelligent, undcrsluods perfectly every thing nM tt 

a convorie in l^^ngliih, and olao iu Spanish; she hnaagoml mr.Itt 

aud can sing tolerably well; she can also sen remurknlily veil; alaii 

nd of oroamcst nud drna. Htr oppearanoo is for ics-i ili^cuailug than 

irescDtations of lu'r; the enormous growlli of liur en i1i< 'M-e, uud Uw 

enoe of tbe lips tlviu di^essul guoiK, glvo her a bruiisji appeimuM^ 

ir is long, very thick, blnck and atraigbl, like tlint of tbe l\ iwmkw 

; the hnir. of tlie sniuo color uaiX diBraotor, grows on the Anted 

a the cjebniTC^ viuyiog froni one half to an inch in lengtli, faaAf 

m partially cut oEf in tbe middle of tbo forehead: tbe cye-browa an 1^ 

■k nod £ha)(gy' ^lud the huhea rumarkubly long: the hair nlw grows aloif 

iB and alee ol the nose, upper tip. checks and ohoul the ean, vUih 



B and with vsrj large lobca: i 
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wmOMD^ though not for a man; on other ]Murts of the body there caii be said 
to be no nnuaoal growth of hair. Thcro is a great mammary dcvdopmcnt. I 
have meesared her head carefully, and it does not diiier much from the aver- 
age of these races as given by Dr. S. Q, Morton. 

Long, Pnr. Frmu latex m'ltoid Oc<-ip. Frtnl Ilnn«>nlal 

liuun. Dwm. Ui^n. arcl). arctu feriplioj. 

Ordinuy 6*7 in. 6 4-9 UG 131 20 

Opato 6-8 5-5 4-3 13-5 13 SO 

These measurements aro somewhat approxunativc, as tho integuments over 
the alcull are preternatarally thick ; she has, therefore, a well-proportioned 
thoy^^ small brain, and is capable of considerable cultivation. This head 
Tiriee somewhat from that of on American Indian : there is no charncteristio 
prominenofl of the vertex, no flatness of the occiput or forehead, no want of 
symmetry in the two sides : the shape of tlu9 cheeks and the complexion is 
hmtdkf Indian. The space between the orbits is large, the eyes are very black 
snd piercing; there is no obliquity to be noticed as in the Mongol. The nose 
is flat, quite milike tho aquilioc nose of the Indixm, and yet not like that of tho 
Kegro. The mouth is vcr}- lai g?, and the hps pr(;minei)t and rather thick ; tho 
guns are in a curious condition, being swelled all round so op to rise above 
end OLHioeal U.e teeth : they arc not sensitive, and so hard as to allow her to 
eiack hard nuts with th:?m ; tho growth in the upper jaw is chiefly hyper- 
troiihy ol' the bone, and in the lower jaw principally a disease of tlie gum 
resambling ** vegetations." The mohrs, bicuspids, and canines aro normal, 
tboa^ tlie hitter aro imbedded in the abnormal gum, while tho back teeth ore 
behind it ; she is said never to liave had incisors, but that must bo an error, 
as she has the stump of one even now in the upper jaw, and there is no reason 
to believe that she had not the normal number ; this condition of the gums 
might readily cause the loss of tho exposed lh)nt teeth, while tho back tooth 
might remain sound. She has a decided chin which would indicate her hu- 
manity if nothing else did. She has a well-formed arm, and a small symmet- 
rical hand ; she has also small feet. She is a perfect woman in every resi>ect, 
pcHbrming all tho functions of women rejrularly and naturally. 

She is evidently human, and nothing but human ; slie is quite unlike tho 
mixed AArican. Is she an American Indian ? It may bo here remarked tluit 
her complexion, soft skin, kiir, and shape of the head, face, and nose, remind 
one more of an Asiatic tlian an American typ?; her diitposition, too, is 
mild and playful, her manners gentle and communicative, dilfcring from tho 
sullen, taciturn, and forbitlding ways of tho Indian. It is well known that 
some authorities maintain that tlie California Indians are of Asiatic ori^rin — 
Malays who have been thrown in some way on th.» American whore from tho 
Pacific Islands. Tho notion also prevails among many of the Inbas bortloriug 
on the Gulf of California (among the Ceris for histance), that they ore of Asi- 
atic origin. This girl seems either of Asiatic origin, or of Asiatic and Amen- 
can Indian mixed. She is no specimen of a degcnerato race, but an exceptional 
specimen, soch as occurs not unflrequontly in all races. Hairy women have 
lifed biftre her without tsy snspidoa of brute paternity. The ooolbrmation 
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of her mouth, in bo iar as it is abnormal, is more likely the resolt of 63aom 
Uion a character of a tribe. The causes of these peculiarities must be aooc^ 
for among those which modify the products of conception and impress Tarioos 
fancied or real animal or vegetable resemblances upon the fcetus in utero; and 
which, in some inexplicable way, seem to arrest or modify animal derebp- 
ment 



THE HUMAN RETINA. 

In a memoir road before the Academy of Sciences, September 2$, 1854, by 
Kolllkcr and H. Mullcr, they announce some important inTestigations relatiTO. 
to the structure, the connection, and the probable fimction of the different 
parts of the retina. They describe the following layers: 1. Bods andoenea 
2. Nucleiform bodies. 3. Gray substance. 4. Expansion of the optic nerve. 
6. Limiting membrane. Passing over the last, it has been disooverod by 
Kolliker that the expansion of the optic nerve is interrupted at the macula 
lutca, which cxliibits no trace of nerve-fibers, while the nerve-oells fiffmliieie 
a very thick layer of 9 to 12 superimposed rows. In other parts the termina- 
tion of the nerve-fibers of the retina directly in the nerve-cells has been 
fully confirmed, the fibers becoming continuous with the processes^ 1 to 6 
in number, which these cells present, resembling entirely the prolongatioDS 
of the ganglionic corpuscles of the brain and nervous ganglia. The nerve-fiben 
may, therefore, bo said to originate from the nerve-cells. The cones (hitherto 
imperfectly described) are thicker and shorter than the rods, on the inner part 
of which they arc placed ; they present externally a prolongation resembling 
a short rod ; they are pretty regularly set, and at the macula lutea, where the 
rods arc entirely wanting, the cones are abundant iand form a continuous 
layer. From tho internal part of each cone and rod there proceeds a fiber 
which passes through all the layers of the retina, and becomes lost on the 
inner surface of the limiting membrane. These fibers, first observed by H. 
Muller in animals, are in relation with the nucleiform bodies ; they have been 
named " fibres radiares," and are probably of great importance in regard to 
the functions of the retina. 

From their observations the authors conclude that tho nerve-fibers of the 
retina do not serve for the objective perception of light, because they are de- 
ficient at the macula lutea, where vision is acute, and because the optic nerve 
itself is insensible of luminous impressions. It is improbable that tiie nerve- 
cells, or nucleiform bodies which exist in several superimposed rows, can give 
rise to any very exact visual impression. The cones and rods remain, there- 
fore, as the most likely parts to receive tho impression of light, of which the 
Mosaic-like disposition would render the sensation as definite and exact as 
possible. The authors, however, have not completely demonstrated the con- 
nection by which such impressions could bo transmitted to the fibers of the 
optic nerve ; but they suppose that this communication takes place, 1st, by 
means of the radiary fibers, which connect the cones with the nucleiform 
bodies. 2d. By means of the processes of the nucleiform bodies, which be- 
coming continuous with the external processes of tho nerve-cells, would com* 
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pkCe tbe oommmifeatkm from the nudeiform bodies to the neire-fiberfl of the 
ntiiuk Howerer this may be, the authors conclude that the nerve-cells are 
the organs for the direct sensation of light, cither immediately or by the inter- 
ventkn of the cones, rods, and radiary fibers ; that these cells form a true 
ganglion or nervous center, and that the optic nerve serves merely to transmit 
the Hfwat i on s from the center to the organ of intelligence and consciousness. 

OBSBBYATTONS ON THE STRUCTURE OP HAIR. 

Ifr. Browne, of Philadelphia, well known for his researches and theories on 
tbe oonstitotion of animal hiur, has applied his theory to the question whether 
tbe people whose remains are found in the mounds are identical with the ex- 
isting Tsce of American Indians. His conclusion is, that they arc, wliich he 
foonds upon the identity of form between the horizontal sections of the hair 
of tlie fonner and that of hundreds of specimens of tlie latter. 

llr. Browne divides the hair of the human family into the cylindrical, the 
ovil, and the eooentrically elliptical, as characterizes the various races. Mr. 
Browne has examined the hair of the mummy of a young American Indian, 
supposed to be a female of alx)ut ten years old, from Pachacamack, Temple of 
the Son, five leagues from Lima, South America. This cemetery has not been 
sbioe the Spanish conquest, previously to which (according to Herrera) it 
kept sacred for the nobles and other dignitaries of Peru. The hair of 
this Indian, which is in good preservation, is cylindrical^ diameter 1-364 of an 
IndL Mr. Browne has also examined eight other ancient specimens of In- 
dian pQe, and finds similar results. 

On the other hand, he has submitted to the most critical investigation the 
bsira found upon the mummies of Egypt and Thebes, and has found them to 
be ovalf without a solitary exception. 

Tbem observations of Mr. Browne bear upon the very interesting question 
in ethndogy, as to the origin of the aboriginal inhabitants of America. Pro- 
vided the hair theory be true, the favorite doctrine with many, that the In- 
dieni of this continent are descended fh)m the Asiatics, must be fidse. 

ON THE OVA OF THE SALMO^ 

A paper has been presented to the Royal (English) Sodety by Mr. Hogg, 
on the *' External Membrane of the Unimprcgnated and Impregnated Ova 
of the Salmon.^ Mr. Hogg conuneacea by mentioning the opinions which sev- 
eral authors and physiologists hold with regard to the penetration, by the fe- 
cundating principle of the milt of the male salmon, the semen of the common 
frog; rabbiti and other animals, through pores or cells, or even througli a clefl 
or aperture, in the exterior membrane or envelop of the ova of the females ; 
and thea showed that the numerous spermatic animalcules, or spermatozoa, 
which abound in the milt and liquor semfaiis of the males, constitute the sole 
fboondat^g agents. "With a view of ascertaining, if possible, the cxisteDce 
of az^ pores or aperture m the external membrane of the ova of the salmoo, 
m well the unimpregnated as the tanpregnated, ICr, Ho^ magni^ '«i« 



ANNUAL OP SCIKSnnC DISCOVERT. 

|f tbelr mambnuies under a good micTcecope, but woi not able to pendn^ 
pBlevei, Uie membrane prcsentiag a Iransparimt plnin tiKae. He alto «X- 
10 uT Lhe enlire ova, coctaiited in boA jitikJa, wiUi a poweriU Int, 
It delecUi^ ■!!} cl<A or oriSce, Iba nbaeacc of wbicb. Indeed, omflhni 
r. Newport* (areTuI ctiLtninaiimi of the enielopa of tlie omm rf ihS ftflj, 
r< Hogg rootladcd ty etiitiug tliat tbe latest disMvcrj of this lunentafl 
yMologiat. whif:Ii he ntaile kuon-u aa the 18th April oT loft year prorod 
It tiic Bpeniutozoa do not reach the hjtcrior nal je\k ot ibe tTag's ovuni I7 
aperture in its enrolop, but that they pcvetnUe Ibrdblir the vtry sub«tan» 
irek^ whecever tti?j any come acddeotallj iaui contact wtQi R. 
ilCict will alao account (or the nan-appeanuice of asj spedal pone^ordt^ 
', oiiGce, in tbe envclopiog membrane of tbe OTa of the galmoo. 

SARDHt'ES rs CALIFOKMIA. 

C-Ujiiadg of lardinra obouu! along llie whole soutliem coast of (^Kftmih 

n b«f of Moolerej has especial]}' bcoome famous for its abundance of tUi 

1, but valuable &e];. It is d nuiltcr of aurprisQ tbM the tokiog and ptt|^ 

ro ofthtaQoli, wliich entcn so hirgelf ioto tlio commeTvo of the mriS, 

ir beun alieurlod to oa a source of revenue and prc£t there, to Vtpglf 

» bono demand, instead of iniporUcg, aa U now done, some 8,000 or S^OSO 

!& — JtAfnul 0/ the Society of Aria. 

cnniora nAsiT of a cu-ifoknia woodfsceeb, 

i, iSi, Jobn Cnsain, in his beautiful work on tbe birds of Calitbmia and Tex^ 
la habit of a epecica of woodpockt^ from Califoruia, the M^tn:- 
41 formicioorui, of storing unoy a supplir of food for the wict^ In btJtai 
te for the purpose .in the bark of trees. He sa.ja ; " lu tbe aatumn ni 
•ciee ia busilj ungBgHl in di|j;giQg' wnall hol^ io the bark of the ptuM sad 
\a tMvlve acorus, one of wliicb is jilaced in codi hulu, and is bo tiglitlf 
3r driven Id aa to be with dJICcuUy extracted. Thug the barii ofalaits 
5, fijrty ot fifty f«t bigl;, will present the appenranoe of being gtudded wWi 
■ ntSia, tbe heads ouly lieing TLsible. The acorns are tlius stored in teg* 
IStitiai, and serve not only tlie woodpecker in the mnter season, bat ■« 
a by jajTR, Quae, and EquiriLla. 



0!J TItH BIKD3 OF TUB UTPEK AMAZOS. 

k Jit » recent meeting of the London Zoclogii^ Society, Mr. Gould exhibitad 

ptbe moetiiig a portion of a coUeetion of birds, fonoed by Mr. nauxwelt, In 

~ " 'n lying on the eastern dde of the Perucinn Audug, in tlio neiKhbor- 

' IT Ueaynli, ono of the tributaries of the Upper Amanuv Ur. 

nlil ubaerted tbal ttie e^cptoration of (his dlslrict had been one of Ilie otf- 

K object* of his own ambition, but tliat, uuHl within the lost lew fom, BO 

calistliad viutod it Tiie splendid ooUoution aent by llr. Hat ~ 

ll iitia birdi exhibited Ibrmed a part, Mly bore out the 
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3ve one of tha ridiw* I 



IMiMd lif itt. Gould QiBt, when explored, it would prove oi 
Mi BUMt InteroMiag omitlioIogicBl districts with whicti ve nre Acquainted. 
^"rfliB tbe biids exhibited were some Colingaa, dilTering &om the OTdlnu}r 
•pMlca fbiud in the lower countries of Brazil, and remarkable &om the splen- 
k r of tboir coloring, together with speriea at FhanScercua, Bhamphotxhu, ete^ 
i Ihe moat daazling briUiancy. As a conCTHat to theBO Mr. Gould exhibited 
•i-tia of duU-«iUirml Ijirds {ITiamiu^hili), abo contained in tlie eolloction, 
•»a imnarked that this siriklDg diQ^rance in ttie coloration of birdg inliabitlDfi; 
Uie Bune locality was due almoet ecitircir to their diOerent degrees of expo 
aore to tbe sou's nya ; tbe bniii«itly.colDrBd apedcs being inhabitants ot the 
edgre or the forest, where thoj fly alxiut amoog the highest branches of the 
Svrs, while the olhera form a group of short-winged insectlvoroua blrd^ 
which inliabit the low scrub in the heart of the dense humid jungle^ where 
Ihe mil's njs can rarely, if ever, penetrate. Mr. Goold aiao remoiked that 
Ihe oolors of the mora brilliant spedea from the banks of the 0cayall, a dis- 
trict ritiuited toward the center of tbe ^uth American continent, were ttx 
more splendid than thoiw of the spcciea nbich repreeented them in countnei 
nt'urpT la the sea ; and Cram this circumstanco ho took occaaion lo observe 
iliai birds from the central parts of continents always possess more brilliant 
<.'j1[jiB than those inhabiting [neular or luaHtiine HJtuuiioiu. This rule applies 
' M-n to birds of the same species — the tits of central Europe being far 
righler in color than British speclnicna. Mr. Gould hail observoiJ o like diflfer- 
:.(•: between specimens of Ihe soma species inhabiUng Ton Diemen's Land 
:::'! the Continent of Australia. Be attributed this prindpally to tbe greater 
: ;isity and cloudiness of the atmosphere iu islands and maritime countries; 
.::>! in further Uluatraiion of the inHucnce of hght upon color, heremorlied 
I'liL tbe dyeis of England can never produce tints equal iu briliionaj to 
ibfjae obtained by their continental rivah^ and that they never nttctnpt to 
dye wadet in cloudy weather. 

SKW GKIfEBlC TYPE OF FIBHB8. 

i m neeting of tlie California Academy, Febraar; 2€, ISB6, Dr. Ayret 
. spedmon of a new generic typo among fishes, which has been 
d aiutrrhuJiChya octxHalm Ayres. It has a very long body in proportion 
lo it» thickness being nineteen times the length of ita greatest thickness, thus 
rewunhliug the eel, but in other lespecia it is very differenL It is 7017 ni«; 
oalf two Bfecdmeiia of it have yet been a«etL 
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EXPLOBA.TIOira IN OENTBAI. ATBICA. 

Tax pTHcmt age, aajB the Sew Tork IWbtiiH^ is emphslicallj the age cf 
.gMgnpbioal discoverj. At do period liace the daje of Columbus and Cop- 
tet bu the thirst for exploration been more sctive and univeraal than now. 
One by one the oulposta of barbariain are stormed and carried; advaiiced 
panll^ are thrown up, and the besieging lines of huowledge, which, when 
.once establisli^ can never bo ictakcu, are gjadoaJl^ closing aroand the jet 
tmconquered myslcrics of the globe. Within the last twentj-Qve jean all 
the joincipal fuaturca of the geography of our own vast interior regions hare 
been accunit(?lj detenoined ; Ibo grcut fields of Central Ask have been Ira- 
Tened in vwioua directinns, from Bokhara and the Oxua to the Chinese WaDj 
the half-known river^fBteniB of South America have been explored and Bin- 
Teyed ; the icy continent around the Soutbcra Pole has been disoovered ; the 
North-wesleni Fussage — the ignus-futuua of nearly two centuries — is at last 
Ibund ; the Dead Sea La stripped of its bbuloUH terrors, the course of the 
Niger Is DO longer a mytli, nud the subhmc secret of tlm Nile is almoit 
wrested fiotn his keeping. The Mouotttios of ths Moon, sought for throngh 
♦wo thousand ycare, have been beheld by a Cnucosian eye ; an English 
rtMiner bae ascended the t'hadda to the ftouliers of the great Kingdom of 
Bomou [ Ldchardt and Stnrt have penetrated the wildcraess of Australia ; 
the Bu^ana have descended fh)m IrkouCsk to the mouth of the Amoor ; lbs 
antiquated woUn of Cliineae prejudice hove been cracked and are fasx tum- 
Uing down, and the canvas screona which surround Japan have been cut by 
the diaip edge of American enterprise. Such are the principal results of 
modem explorrition. What quarter of a century, since the lumi of the earth 
■nd the l>ouiiihrLcs uf ils l.'ii^iil uml \v;ilur wt're known, con exhibit such a Gsl 
of ochieTcmenis r 

Of all the more recent schemes of exploration none approaches In interest 
and imponance the expedition to Centra] Africa, which baa now been canted 
on for nearly sic years under the combined patronage of the EagHdi Ud 
Pmaaian governments. Notices of the pn^reas of this expedition hrnTO fttm 
time to time been given to the pubhc Piece by piece, with lon^ bilcr- 
mb between, the story ^ its difflcultiea, Its danger^ its defhot^ and huomm 
b»a bam tnumnltted acnMB tha aabin., tamrhoM ftnttwi boorA wa'ltw 
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t rt fgi efi TBtoni, And fx a long time its final fate seemed to hang bj a thread 
which the slightest chance might soap. One after one the intrepid explorers 
■dcened and died, and when, a year ago, it was reported that Dr. Barth, the 
last remaining member of the original company, had been murdered in Tim- 
hoctoo^ the world was almost ready to believe that the Central African secret 
was bat a lure to tempt brave men to their destruction* 

But the truth is, this expedition seems destined to become the turning point 
in the history of African exploration. After much disaster, it is at last suc- 
cessful beyond all expectation. On the morning of the 8th of September Dr. 
Barth landed at Marseilles, precisely five years and nine months after his de- 
parture from that port in 1849, on his way to Tripoli to join Mr. Richardson, 
who had command of the expedition. The intervening period contxiina a 
histoiy of greater peril and privation, greater hazards, and more wonderful 
escapes^ greater diisiqipointments and more complete triumphs, than has ever 
^kllen to the lot of any African traveler. As tlie return of Dr. Barth may be 
looked upon as the termination of the original expedition, notwithstanding 
Br. Vogel still remains to attempt further discoveries, we proceed to give a 
bilef cuiliiie of what it has accomplished. 

The ond^rtaking originated with Mr. James Richardson, who had previously 
eipkxed the northern part of the Sahara. In the summer of 1849 he re- 
odred a commission fit>m the British Government to visit Central Africa on a 
politi ca l and conmiercial mission. Drs. Bartii and Overweg, who were highly 
raoommended by Humboldt, Ritter, and Encke, volunteered to accompany 
hfan, the fi>rmer as antiquarian and philologist, the latter as naturalist, on oon- 
that the British Government should defray their expenses. Their ofi^r 
accepted, and an appropriation of $4,000 made for them, m addition to 
whk^ they received $3,000 from the Geographical Society of Bcriin, the 
Xing of Prussia and other sources. The explorers met at Tripoli, where they 
w&n delayed some time for the purpose of having a boat constructed for the 
' naTigatkm of Lake Tsad. Finally, on the 30th of March, 1850, the party 
■tarted, comprising a caravan of forty camels, with which they joined the 
great semi-annual caravan to Bomou. 

On the 6th of May they reached Mourzuk, the capital of Fezzan, where 
tbey were obliged to await the arrival of a chief of the Tuarick tribe, who 
was to escort them to Ghat Instead of following the caravan route fh)m 
Ifoorzuk to Central AfHca by way of Bilma, they determined to proceed 
firom Ghat in a south western direction through the unknown kingdom of 
^^ir or Ashen, which had never been visited by Europeans. Dr. Barth, in at- 
tempting to explore a group of hills near Ghat, called Kasr Djenovn, or the 
Palace of Demons, lost his way and remained twenty-eight hours in the des- 
«rt without water. His tortures were so great that he opened a vein and 
drank his own blood. The Tuaricks considered his preservation miraculous, 
aa they had never known any one to survive more than twelve hours* depri- 
Tation of water. 

I^eaving Ghat on the 26th of July they continued their journey southward 
.ttcoo^ unexplored deserts, and in a month reached the frontiers of Air. 
JUn^ after being attacked by Tuaricks^ threatened with death by the fa na t ical 
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sdm printx, irto were d(>tenninpd that no icflileb Bhoold pon Ihniugti 

and exposed to ()i<mnnds Ibr tribalo fmra Ka-ooor, tbe n 

t Uie hingdam, Itioj wi-re obligi^ to reTooiu for moro Ihan Itiree mc 

Iting a tafe opportmiLtj lo proceed fVirtlier. During ttiis time Dr. t 

le ajoumej to Agodoi. the capital of Air, afity Containing B,OO0 inl 

Bits, ailuated in a ricli and lieaiitifut valle]'. The entire kingdom contit 

ilation of 70,000. The dimate is heoltliy for Eoropcuna. The ishaUt' 

a appear lo be a braach of the Tuariclc or desert Irlbo mingled with tliu 

idan. The; are tall and finely formod, and scnne of them are quits 

ji ri-aCnrcs and cfunplciion. 

r After a period of groat uneenalntr and anxiety, the trarelcra finally mD 

W good-will of Sultan En-noor, who escorted them over the rcmaiulag par- 

w of the denert Into Sondan, on the borderB of which they arrived on Ibe 

boTJanoBry, I8G1. At the village of Tngelnl. \a the count rj of Dama^an, 

' ry separated, (md, in order to eipiore na much of Soudoo as possible, took 

e Toutra, making EuIcb llieir place of rendczroug. Mr. ltichiit<lMa 

l^k the direct road, by tray of Zinder, the capital of Damerftini, wbtte Ik. 

t ibr Enalma and Sana. Mr, Richardson remained neaily k 

kt Zinder, and conliDued his jaumey, encountering no diScnItiea on 

bmf ontil the dose of February, when he fell siok at a TilUgs called Vor 

nituB, only six days' jaurnoy troai Kuka. Fttim hia Journal, vhich luB 

B been published, he seems to havo Buffered severely Iroin the heat and 

t fctigue of travel. He never raUied. but grodualiy became weaker, and 

' a the 4th of March. Dr. Barth did not hear of hjs death until the l«h 

l^tlut month. He immediately hnatened to Ungiirutua, and mocwded id 

Ing Qie papers of the lost leader, wbicb were forwarded to Cngland, and 

« abce been publislied. 

P'Dt. Barth, on whom the mannffement of tlie expedition, now dendrad, 

Kuka, wliere lie arrivt'd on ibe 2d oF April. Ha was nvy 

ipilably received by the Sultira, and received a loan of $100 fyom Uie Tie* 

I; without which aid he would have been greatly embarratfed. as the expe- 

a completely diHirganlzcd and its mesns almoet exhaiwted. Dr. 

I, who had nndertaken to explore Oaber sad Mariadi, two indapnidr 

te pagan conntriee, In the direction of Snckatoo, waa Icindly rcc^ved bj Ibe 

iBves, who are a cron lietween tbe Tunricks and the negro lacetL fie «part 

po roontha in their eonnlriea and ohtoincd much valuable intbrmation ntptat- 

k tbem. He proceeded to Euka by way of Zinder, and finally roioiacd Dr. 

h 00 the 7th of May. 

le two inivelen immediately bcf^n to prepare fiir further eiploiatlMiL 
Dr. Bartli, while oa his way ftom Enno lo Knka, received accounts of a lar|^ 
kingdom lo the south, called Adsmawa, which was sold to b? tbe most bSMt- 
liftll portion of Central AtHca. Alter much hesitation, the Sultan of Bamn 

II him a letter to Adnmawa, and fVimished him with a captain and AfM 
M escort, lie started on the 29th of May, and traveled eonthwud Rr 
: weeks over brond, fertile pLiina, and through fbresta infested « 
elephiuta. On entering the kiugdom of Adanuiws he fbund tha a 
iMckfy populated, the inhabilanta poEsesaing large herds of o 
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ttdtlYmtkm d the soil ia carried on bj slaves, who greatly outnumber the free 
inhabitants ; there was no person so poor as to have less than three or four. 
On the 18th of June Dr. Barth discovered the great river Benuii, at its junc- 
tkm with an aflluont culled the Faro. The name signifies the " Mother of 
Waters,** and the stream is half a milo wide, and nine feet deep in the chan- 
neL Dr. Barth conjectured tliat tbis river was in reality the Chadda, the 
eastern arm of the Niger — an opinion which has since been confirmed by 
actual exploration. 

On the 2 2d of June he reached Tola, the capital of Adamawa, a town twO 
miles and a half in length by one and a half in breadth. It is situated on a 
level plain, at the foot of the mountain Alantika, which rises to the height of 
10,000 feet. Tlie sultan, whose name was Mohammed Loel, having taken 
oilbnse at some expressions in the letter of the Sultan of Bomou, Dr. Barth 
was ordered to leave the place, after a stay of three days. Ho returned by 
the same route, and reached Kuka on the 2 2d of July. During his absence, 
Dr. Overweg launched the boat of the expedition on the waters of Lake Tsad, 
and employed five weeks in exploring the islands and fchores. He found it 
to be about 80 miles in breadth, but very shallow, the soundings ranging be- 
tween 8 and 15 feet The greater portion of the lake is occupied by a vast 
labyrmth of small islands, inhabited by a tribe called the Biddumas, who treated 
^e explorer with the greatest kindness. 

After the return of Dr. Barth, the travelers planned an excursion to Kancm 
and Borgon — an unexplored country lying to the north-east of Lake Tsad, and 
ertending midway to Eg>'pt. They obtained the proicction of an Arab tribe, 
and had ahno- 1 reached the capital of Kauem, when the Tibboos fell upon the 
Arabs and defeated them — obliging the travelers to retreat in hast'^. They 
returned to Kuka after two months' absence, and found the sultan preparing 
toiiend an army to subjugate Mandara, a country lying to the Houth-cast of 
Bomou. Tlicy immediately resolved to take part in the campaign, which 
fawted from the 251h of November to the 1st of February, 1852. The army, 
consisting of 20,000 men, penetrated to the di.stance of two hundred miles in 
a south-eastern direction, and returned with a booty of 5,000 slaves and 
10,000 head of cattle. The country was very level, and abounded with 
marshea 

The travelers immediately set about planning other explorations with an 
energy as admirable as it is rare. Dr. Barth left Kuka toward the end of 
March, and, after great difficulties and dangers, succeeded in reaching Ma.^'ena, 
the capital of Baghirmi, a pow(Trul kingdom to the east of Bomou, which had 
never before been visited by a European. IFo was not able to penetrate fur- 
ther to the East, as bad been his intention, but was obliged to return to Kuka, 
where he arrived on the 20th of August. Dr. Overweg attempted to pene- 
trate the great Fellatih kingdom of Yakoba, lying on the River Benui', but 
was driven away from its frontier, and reac^hod Kuka after an absence of two 
months. His constitution, which was naturally ill-adapted to endure the 
mid- African heats, began to give way, and after several attacks of weakness 
and fever, he finally met the fate of Richardson. He died on the 27th of 
Biptember, 1852, in the arms of Dr. Bartli, who buried hun near the village of 
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Maduari, on the Bhorcfl of Lak^e TsacI, nliu^b be was tbe Srst Eon^SKila 

Meantimo leltora and funds hnd orrivcd from Englnnd, and Dr. BartJi, flmV 
ing hia own healtb uniiapainxl, deltrmined to carrj' on the uuderuJdng sioglu- 
honded, . roganllcsa of the penis and privations tiiat aveaited him. Ho aufis 
prepurationa to leave G>r SackaltM and Timbuctoo, bnt first took the prona- 
tion of fomarding all hia papers to England. He liiiallf left Kulca od tho 
2Sth of November, 1B53, rpoohed Sackatoo in April, 18S3, and entered tbe 
Cinioua dt7 of Timbuctoo on the 7lh c nber. After this ootlungwiia 

heard of liim fbr a long time, and the ertoua apprebennioiu ncre lelt 

cxmoomiag him. 'fl'urd at last rcachi dU, by vaj of Bornou, that he 

had (alien a victim to tlie enmity of tbe f the desert tribes around I^iD- 

buttoo, who had BWom Omt he shoiil iavo the city nliTe. 

Previous to leaving Kukn he I — ' « the Biit^ Govettancnt re- 

queaUng tlint anoUicr ooadjotor n i t out, to aupplj the loss of Dr. 

Orerweg. Pr. Edward Vogel, ai .,tftt. Mr. Hind, Uie astionooier, vol- 

unlcored hia eerrices, which were accepted, ai.d he was ata) permitted to take 
two voluulecT^ from the coips of eappera and miners. Thia new partr tell 
Tripoli on (he 2Stb of June. 1953, aet'ompauieil by Mr. Warringlon, son of 
the English consul at (hat place. The^ readied Uoar^uk on the 8lh of Au- 
giiBt, and were obliged to remain there vmtil the 13tb of October, whan thcf 
Btarlod lor Boraou wilh a caravan of 70 camels. The march ociosa the Sa- 
hara was rely rupid and fortunate, and in December they arrived aafely at 
Kukfl. niB oeit news which reached England, and which immediately fol- 
lowed (he account of tbe murder of Dr. Barth, was the death of Mr. WanTng- 
tou and the dangerous illucsa of Dr, YogeL The Eipodition seemed to be 
Med, hi every way. 

Alter some months of painful unccrtiunty, came tbe joyful inlelUgenae that 
Dr. Barth was still alive and had Icil Timbuctoo, alter a stay <^ neariy a 
year. The report of his dea(h had been invented by the Vizier of Bomo^ 
who coveted the supplies belonging to the Expedition, and who would no 
doubt have taken laeasurcs to have the story cooflrmed, for tbe sake ofaccor- 
ing the plunder, had lie not been deposed in consequence of a poUtica] revo- 
lution in Bomou. What happened to Dr. Barth during his stay at ^mbuctoo 
has not yet been maiio known, but it is said that he owed bis saJety to tb« 
friendship of the powerful Pullan of Houssa. He succeeded ia exploring the 
tvholo middle course of llio Kowara (Xigcr), which no ooe but (be laineD(ed 
Park, whose journals perished with liiin, ever accomplished. In bis Jouraey- 
ings in tliose rcgion& bo discovered (wo large kiDgdomi^ Oando and Hamd- 
Allahi, the very names of which were before imkaonn. He was treated with 
the greatest reverence by the inhabitants, who bestowed upon him the name 
of " Modibo," and secined to consider him as a demi-god. He reached Kano, 
'tis return, on the 17th of October last, and on the Ist (^ Deocmber met 
Cogel, hia associate— the Arst while mnn he had aeen lor more than two 
H« probably spent the winter in Kuka, and started in March or April 
•" Europe, aa we find that he readied Uoorzok on tbe 2Dtli oT 
h ia not yet thirty-five yean of ag^ and with the boandleM 
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energy of an explorer, intends rctaming to Central Africa. He stands now, 
indispntablj, at the head of all African travelers. 

The difloovery of the River Benue led to another expedition to the Niger 
last winter, under the direction of Mr. Macgregor Laird, who defrayed the 
greater part of the expense. The steamer Pldad ascended the Niger to the 
Chadda, entered that river, and extended her voyage 250 miles beyond the 
point reached by Allen and Oldfield in 1833. This voydge established the 
ilict that the Chadda and Bc?nu(j are one and the same river — a river which is 
naYigable for steamboats to the very borders of Bornou, for six^monvhs in the 
year. Here is a highway for commerce into the very heart of Africa. A re- 
markable feature of the voyage was, that not one of all who engaged in it 
died, a result which was entirely owing to careful sanitary regulations. 

Dr. Vogel, after his recovery, imitated Barth and Overvveg in accompanying 
tbo army of Bornou on its annual foray to the south-east in search of slaves 
and cattle. He went about ninety miles beyond the furthest point reached 
by his predecessors, and discovered a largo lake and two or three rivers, the 
existence of which was not previously known. The last accounts from Cen- 
tral AiKca state that he has succeeded in reaching Yakaba, the capital of the 
great Fallatah kingdom, which Dr. Overwcg endeavored in vain tc> penetrate. 
He design going thence into Adamawa, where ho will ascend the great 
numntain Alantika, and push his w ay further, if possible, into the countries of 
Tibati and Baya, lying beyond. He will also endeavor to penetrate through 
Bagfalnni into the unknown and powerful kingdom of Waday. It ts almost 
too moch to expect that Dr. Yogel will l)e successful in all these daring de- 
eigDs, but he has youth, enthusiasm, and intelligence on liis side, and there 
are (few difficulties which these three auxiliaries will not overcome. 

We learn, also, from South Africa, that Mr. C. J. Anderson has succeeded 
in penetrating from Walwich Bay, on the western coast, to the great Lake 
N*gami, discovered four years ago by Dr. Livingston. Ho there heard of the 
existence of a lai^ town called Liberbe, nineteen days' journey to the north- 
east, which was said to be a great place of trade. Dr. Livingston, who made 
his way northward from the Capo of Good Hope to latitude 10° south, came 
down unexpectedly on the Portuguese town of Loanda last winter, cjnd then 
went back into the wilderness, will probably come to light again in another 
year, and we shall then have the result of the most imiwrlant exploration of 
the southern half of the African continent which has ever been made. There 
now rcnuuns but a belt of fifteen degrees of latitude to be traversed to cnnblo 
the explorers of the north to shake hands with the explorers of the soutli. 
Jn lees than twenty years their traDs will touch, and tlio secret of Africa be 
wonl 

ON THB CUNEIFORM INSCKIPTIONS OF ASSYRIA AND BABYLONIA. 

The following is an abstract of a paper on the above subject read before 
tiio British Association by Colonel Rawlinson, well known for liis Asiatic 
researches. Ho began by saying he feared the vastness, as well as to a groat 
extent tbe nofvolty, of tho sabject would prevent him ddng it any thing like 
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ime lio hud at his dtspouL Tho txova&atf 

n Asflvriu Btid Eabvlonin, hnd been contianed 

•b Bii or Bovcn ypare — tliey Lad ranged over tracU of couniix 1,000 

in eitcnt— Uio marbles eioavftted would be suffiocnt to load Ihrec or 

IF Bhips, and the historical infarmalioii centtuDed in tbem would e:a«ed ten 

bnmnd vdIuium in etnj-. Of coureo, in dealing with such b Bulgcct h* 

Ndd onl; select a portion of it — and evea of that ko couM only commuiucal* 

it hoadft The pojt to wliich he wished to direct Lhoir attention wu i)m 

_lBidlbnn InKriplious. TliiB pIiraBe merelj- signified tho wedge-ah^Kfd fixa 

P'-OVriling, and was not employed in odj psjticular lani^age or by one {•(- 

■ ^feoltu- nation. Ttie cuneiform sysloin of lellcra wm ft spedes of iNCtare-mit- 

I 'Hg, biventod, not by the Semitic ialmbitHnts of Snbjlon, hut by tltOM wbft 

dad them. Thia wri^ng was, hmreTer, reduced by Che Semitic raoe to 

a, and adapted lo the arliculution of their language. Their laait vt 

L Vttting conristed of several elements. There wbb the ideographic, or picUH*- 

■^iftithig, and the phonetic, which was equivalent lo the alphabet ct tbdt 

He had been fortniialely able to obtwn among the mins of JSiB«reh 

E «tablet which actually exhibited the several developmental of this Bystem of 

'' llJng Into a n^oUir alphabeL The Cuneilbnn Inscriptions were divided 

a three bmnchea — Persian, Scytlilc, end Assyrian; — and it was on tlw 

_ rd oT these that he wished to say a Ifew words. Ho then procieedwl to •»■ 

ft'^jlUn how the dedphonnent of tlieae ioscriptioDB hod been obijuniid. Abont 
I flrant; ^rcors ago his attention hod been directed lo a series of inacriptions In 
f Vtneiform chnracters on a rock at Behigtun, near Eennaizbab. The t>bM 
L '•nm divided into three comportment^ giving three diDerent vei^ions of tha 
I 'Was inBcriptioD, and on the aimplest of these, tlio Per^an. be set to mx)^. 
L^fld found by comparing it with tho two otiiers tliat ihoy coTrespoDded, wilb 
"ve exception of two or lliteo groups, from which, on flirtber inveatigiklioOi hK 
_kde out — Hyslaspes, Duina, and Xerxee. By meana of these proper Da|)M 
I 'ft oblnincd an insight into the Persian alphabet, and by analyzing tho MBlM , 
I l^tbe nneesinrs of Darius and Tlyslaitpes, and obialaing a list of the tribttt^, 
I -jhjltoeca of Ferria he managed to Ibrm the atpUabot. This wan, howon^ 
L Wt the (Int step ; tlw great object being to decipher the Assyrian inscr^liai, 
> iU tli& oodd only be done by comparing it witli the Persian. Tlig InHlt 
Ml situated on tho face of the rock. SOO feet trota the gronnd, witti a pMci- 
kiiee above it of 1.100 fe^t, and. in order lo reach it, it was necessary lo ctHld 
B jta the top rung of a ladder placed almoEt perpendicular. Nor waa thtl t$, 
K'fcr Uiero wob still tho Babylonian to bo copied, and it was engraved on llw 
T Afeihanging lodge of rock, which there was no moans of reaching bntttBi 
~ g tent-pegn into the roi'k, hanging a rope from one Co ths olhei^ ip£ 

lAUe thus swinging in mid-air, copying tlie inscription. An insight iulQ tt> 

m of writing being thus obtained, the (brtiinalo discovery of the rulDB-oCr^ 
Kneveb Ifaraished a fnM mass of documents to which it might be ^qiUAJL' 
. Therevcr they had liiund tumuli, or aiiy appcnranoe of a ruin, trencheB vml 

~ It, gallofics opened, and in almost orery case they came '' ?--.^B 

d tablets. Whether it was tluj king who wished 

« iridko np tas aoccnmffi. tUo Bsmo proceaa hod to' 
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fluoDgfa of stamping it on day tablets. The dedpherment of these inscriptions 
led to important nsnlts in an ethnological point of view, both as indicating 
tbe race to which the writers belonged, and affording important information 
with reference to the habitat of races and their migrations. Among the many 
points which thej were now enabled satisfactorily to settle, he alluded to the 
connection between the Turanian and Hamic families, and to the occupation 
of Western Asia by the Scythic, and not the Semitic race. He also mentioned 
that from the inscriptions he believed it could be shown that the Queen of 
Sheba came from Idumeai As to the advantages conferred on geography by 
these disooveries, he would not attempt to give in detail the ramifications of 
geographical knowledge which had been thus obtained. He would proceed 
to the most interesting and important branch of the subject, the historicaL 
An erroneous impression was at one time in circulation that the information ob- 
tained from the inscriptions was adverse to Scripture. But so much was it the 
rererae of thia^ that if they were to draw up a scheme of chronology from the 
inacriiptions^ without having seen the statements of the Scriptures, they would 
And h ooindde on every important point. The excavations at Clialdea fur- 
nished them with inscriptions showing the names of the kings, their parentage, 
the gods they worshiped, tbe temples they built, the cities they founded, and 
many other particulars of their reig^ He then mentioned some circumstances 
with reference to the mound at Birs-Nimroud, which he had recently uncov- 
ered, and which he found laid out in the form of seven terraces. These were 
arranged in the order in which the Chaldeans or Sabeans supposed the planet- 
aiy aidieres were arrange and each terrace being painted in different colonic 
in order to represent its respective planet Another curious circumstance 
with reference to this excavation was the discovery of the documents inclosed 
in this templa From the appearance of the place, he was enabled at once to 
Bay in what part they were placed, and on opening the wall at the place he 
indicRted, his workmen found two fine cylinders. He also mentioned another 
■maU Ivoiy cylinder which he had discovered, and round which were engraved 
mathematk»l figures, so small that they could hardly be seen with the naked 
eye, and which could not have been engraved without the aid of a very 
strong lens. In concluding, he said that before the British Association met 
next year, he hoped to be able to bring before them the decipherment of 
aeveral highly important inscriptions. 

DR. KAXB^S ABCnC EXPEDITION. 

The return of Dr. Kane's Arctic Expedition may be said to dose the event- 
fhl history of modern Arctic exploration, conunenced by the dispatch of Sir 
John Franklin's Expedition in 1845. 

The expedition of Dr. Kane sailed trom New York on the 21st of May, 
1863. It consisted of the brig "Advance," which carried seventeen person^ 
Indnding the officers, and provisions for three years. The ostensible object 
was to search for Sir John Franklin by a new route along the west coast of 
Greenland, passhig through Smith's Sound, and, if possible, into a Polar Seai 
vbich was auppoaed to ozist to tbo north. Great suoooas attooderl tbo £xi- 
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.0 flm Enimner. The partj ivached the beadbuid of BnlttK 

! ths fltli of AugnS, 1B53, wheo fiirtiicr progr t — becmtoB 

B wiccniiii of tlie great Bcf^maliitioa of ice. Tbe vrasd waii bow- 

1 throagh the pmck, utd the Expedition finally gwned the nofO- 

» of Greenland, at a point nerer before readied. Here tlie ieo frow 

jid compelled tliem to seek a winter aavlutn, in wh'tdi 

f experienced a df^jee of cold much bclonr any provioaa re^Mntlon. 

aky Itoxe in November, and ibr four monlhg in tlie year the nuTcmx 

■ eolld daily. Id the ensuing' epring; the search naa ooDimaDFcd, Dr. 

le lieadiDg; a party in Uarch, along the north c«ut of Greenland, which 

la Mowed until proprew Ijocame arrosted by a stupeodotm glacier. TWa 

naBofice roooin loHy grandeur to a height of 500 feet abutting into the ««•. 

It, undoubtedly, is iho only abatttde to the insularity of Greonkiid, or ia 

other words, the only barrier between Greenland and tho AllanCic It 1^ 

boworer, an eflbetual barriBT to all future exploratioDs. This glacier, in spltB 

Bftbe difficultiea of blling bei^R, waa followed out to nen, the party rafting 

acroM open water spaces upon miiasea of ice. In this wqy Ihey 

a tmreling eighty niUee nlin^ its base, and traced it into s new 

id. 

w explorations of the Expedition, aa deacribed by Dr. Kane in a MteT to 

r. Peabody of London, "eiobraeed the eotirB shores of Smith's Sound, and S 

' ohaimol expanding from ita oorlh eastern curve into au open Polar Sea. 

great wotc?reounje embraced au area of 3,000 square miles entirely ftta 

ice. It washed a bold and mountainous coast, which has bc(m dmUd 

;h aa latitnde 81° 30'. Smith's Sound terminates In an exIensiTQ li^y, 

1 bean your name, and the coast of Greenland, after being loUowed 

ii it laces tlie north, was found cemented to the coast of America by a (tai> 

la glacier wblL'li checked our fbrther progreaa toward the Atlantic;" 

e land attaclied Ui Oreenbnd by ice has been named "WasUington," 

o the north and west of the channel leading out of Smith's SiMn^ 

" The second winter was one of great sufTering — acuryy attadtfld 

I* party, and Ht one time every man of the Expedition, except Dr. Eana 

r. Bonsell were laid up by this disease. To aggravalo their miafiiiltiMB 

vaa a deHcienoy of fitcl, and they were eren obliged to adopt the haUB 

i« Uoquiniaux and live upon raw walma Qeeb. Aa it waa impotnUa to 

e tlie ship from her ice-bound position, it was rosolrcd to abandan 

on the nth of Uoy, 1B£S, the party oommenced tholi journey 

boats and sledget^ and finally arrived on the Olh of j 

h D»ni^ aettlemenla b Gicenlacd, having traveled 1,300 mileh . 
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mew FLAnrxTS discoysbed dubing thx teab 1855. 

Tbb nomber of planetary bodies belonging to the solar STStem has been 
fncreaaed during the jear 1855 by the discovery of four new asteroids. T^e 
iirh<^ number at the commencement of the year was thirty-three^ the present 
number thirty-eeven. 

^e thirty-fourth asteroid was discovered by Chaoornac, of the Paris Ob- 
servatory, on the night of the 6th of April It appears as a star of the 
eleventh magnitude, and has received the name of Ciix;e. 

The thirty-fifth member of the asteroidal group was discovered on the 19th 
-of April, by M. Luther, of Bilk, Germany. It has received the name of 
Leucothea. 

The thirty-sixth asteroid was discovered by M. Goldschmidt, of Paris^ on 
the 4th of October. It has received the name of Atalanta. 

The thirty-eeventh asteroid was discovered by M. Luther, of Bilk, on the 
6fh at October, and has received the name of Fides. 



COMETS OP 1865. 

Tlie fliflt comet of 1855 was discovered by M. Dieu, of the Paris ObeervA- 
tory. 

llie second was seen by Dr. Schweitzer, of Moscow, on the 11th of April. 

Hie third comet was discovered at Florence, June 3d, by Dr. Donati. It 
was also seen the next day at G6ttingen and at Paris. Dr. Donati was unable 
to detect any nucleus or tail, and estimated it as fainter than the nebuls in 
Hercules. 

MeUoric Appearances of 1855. — ^The periodical visitation of meteors occurred 
daring the past year much as usual. The observations at New Haven, on 
the night of August 9th, as recorded by Mr. E. C. Herrick, were 385 ; August 
lOth, 290; 11th, 95; 12th, 36. About four fifths of those observed were 
omtenable to the usual apparent radiant, or point of divergenoe^ near the 
idoBttviB tbe iwoiid^MHidle of Psfsoofr 



Oir THK EOIWACAL UaHT, 

Tbe bOowing !■ ■ p>p« on tb« Zodboil Ught, raad bdbn lh» AbmImb 
AHOciUim, ProvutoiKe Meeting, b; BeTand OensB Jan«4 C 0. H.: 

OdIj aome ngne DOtkea of the ndiK*l U^ ooovfaiueiMtantbsnto- 
fcn it a distmctlj and fariear menttgtMd bj CbanUtj, in 166L It wm frit 
cu'cniUr oljKTTed by Cusit^ u ItaUw by Urth, at tfa« O b —? »iu i j afPnfa. 
He thoQgiit it an —- ~«~ cf Mm hb. HIi ■■iJati, IMc^ thM^fat it ft 
riDf iround tbe am. Uino, in 1131, Ihn;^ it an ■tUM^hen owinwtwl 
witb tb« (un. In all rabaeqaent ^ecnlatioM no nmr ofaMmlioM alter Ci» 
slDi'i vera used UU 183J. In ISU ffiot obMrred tba* the noda cT the aoO- 
■cal ligfat did ooiDdde witb thoae of the eutt^ and ianMlad di«t it nd)^ be 
tDCTB local than had been Bumjueiid. He fnmd tbat it gafe nmdi am bMt 
than the tail of a comet dkL No obewntiaBe bad beat made pnTiotM to 
thoae of Mr. Jcmaa exo^ In northeni latitudea. nieae were nwtde at aea 
CD a Tojage to China, nie ""t'*^ ligfat ^ipean beat wlien it i« on tbe 
ec%tic Whan at the nimmer solstice and on the tropic of Capricorn tbe 
Eodiacal li^t waa riaible from 11 to 1 in both honzoni at once witb tbeir 
apioag approaching each other. In tbe center of the zodiacal ligfat is a ccm- 
densed part witb a boundar; of ita own. On tbii vojagf^ Januaiy 31, 1854, 
at Loochoo, he flrit notic«d tin polaatioDa of intenstj in the ipace of a min- 
nto or two that it eibibita On Bome occarions. He made 331 sets of obaerra- 
tioDi. He (bUDd that if by the revolution of the earth he receded ttom tbe 
edipUc, the zodiacal light moved a little in the same direction, and vice vctsA. 

Mr. Jones then BIal«d tbat the roltowing fscta ha had Doticed could be ex- 
plained b? one Buppontion, vii., that of a nebuloua ring giurounding the earth ; 
the bllowiog are the resulls of hie observations ; 

1. nils ligbt can not be ftom an; bod^ involving ua in its matter, else we 
conld not get bouikd«ries to it any more than wo could to a mass of fbg or a 
colamD of rmolie in which we wero involved. Ve must be apart from it in 
order to get bounds. 

3. It csn not be fttim a planetary nobulous bodj revolving around the sun, 
btit mUBt be from a nchulous riD)( ; for it is to be seen every morning and 
ereninir in the year, when tlie moon or clouds do not ioterfoie, whidi oould 
not be the case wete it any thing else than an unbroken ring. 

S. If a ring, with the sun for its center, it can not be within the orbit of 
our globe, for tlion it could not bo Been Bimultoneously over the eastern and 
western hori7«a at midnight, the spectator's horizon tlien extending lar above 
It on either side ; nor could its vcrtoi ever bo in the spectator's lenith, ot 
indeed any great distance above his horizon, wliich is contrary to liicls. 

1. Is it a solar ring extending ticyond tbe eutb 7 On this subject I mnat 
refer to the data aiforded by these otMurvatioo^ fiH' it is only from lacbl 
that we are able to argue in the caso. Any one examining thcee data win 
see, I thinlc, that the lakral diat^iGS from bour to lionr in tbe bonndariea 
of tbe lodiBcal light eqieciallT toward tbe hoiiton, oouU ooi baie taken 
•><•« ib * lins: ao dinant aa « nlai liBg vonU b^re baea at the pidnt ^mM 
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Temdud \>j the horizon. There is also in ahnoet all theee lateral changes a 
striking ooincidenoe between the character and extent of the change and the 
diange of place of the spectator with regard to the ecliptic. If I was on the 
soathem side of the ecliptic, though my left itself might be north, the latend 
dianges were in the southern side of the zodiacal light ; if I was on the north 
of the ediptic these lateral changes were on the northern side of the zodiacal 
ligfat It in the course of four or five hours, the earth's rotation carried me 
from the southern to the northern side of the ecliptic or the opposite, the zo- 
diacal light changed with me, its lateral boundaries shaping themselves accord- 
ing to my change of place. This was not always the case, but it was the 
general (act When I was &r in southern latitudes the greater mass of the 
zodiafwl light, instead of being on the northern side of the ecliptic as here, 
had shifted over to the south ; and as we came from Rio to New Toric, as 
rapidly as steam could carry us, the mass of light came with us to the north 
ODOO more; still, however, in its varying positions having a r^erence to my 
position with regard to the ediptic. I ask, supposing that the zodiacal light 
Is from a solar ring, which would make the base of its light at its first and 
last appearance, neariy or quite 180,000,000 miles off, would that light at its 
base show such changes as it actually does in half an hour or an hour, when thd 
spectator's place on the earth has been so slightly changed ? I have taken a 
few of my observations, and have submitted them to calculation, not making 
mudi of a selection, for almost every observation in the book would give 
nmilar results. 

On September 4, 1854, lat 22^ 18' N., last morning observation at 4h. 
30m.: sun rose at Sh. 48m.*; angle between the sun and my horizon conse- 
quently 19^ 30'; supposing a ring around the sun reaching to the earth, my 
horizon would then cut it at a distance of 1 79,000,000 of miles. From 3h. 30m. 
to 4h. 30m., the lateral change in the zodiacal light boundaries at the -lorizon 
was 4^, or 16,000,000 of miles, while my own lateral change on the g^be 
with reference to the ecliptic in that time had been but 240 miles. Query, 
could any amount of change of the spectator on our globe have produced 
that lateral change of 16,000,000 of miles at the base of the zodiacal light, 
179,000,000 of miles distance? 

January 30, 1851, in the morning, lat 26^ 10' N., my last obeervatkm at 
6 o*cIock: sun rose at Oh. 60m.; on the former supposition, distance of the 
base of zodiacal light at 5h. 168,000,000 of miles; my lateral change on the 
globe from 4,000 to 5,320 miles; the lateral change in the zodiacal light if 
round the sun 35,000,000 miles. 

November 20, lat. 36® 17' N., morning, last observation at 5: sun rose at 
Gh. 46m. ; base of zodiacal light at 5, 170,000,000 miles; my own lateral chango 
toward the ediptic from 4 to 5, 240 miles; lateral change in the zodiacal light 
at its base 16,300,000 miles. 

January 9, 1855, evening lat 8® 47' N.: sun set 5h. 52m.; first obeerva- 
tkm at 7h. 20m., next at 8 o'clock ; base of zodiacal light at first observation 
distant 176,000,000 miles; lateral change there m 40^ 7,684,000 miles; my 
own latonl change on the globe, 180 miles. 

* I ue sppsMBt tlma 
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IS, 18GB. ermitig. bt 3S° Bt' 9L. Bnnset 6b. 12ri,; flret obwrrv 
liat Th.30m.; next US; next M 8h. 3nin. RlspoTny^cii! tigMat Th.BOm. 
Nuit IT^OOO.OOO miles; lateral ctiDogp in its light in half an boai GO, In 
IB bow 13S milea. 

Thear. Sgama, I wbih to say are th« result in part of inspection or mcnmre- 
mrat on the chart; but Ibpy are aufficlenlly near Tor our use; anrl 1 pii[ Cba 
qtioiT' vhcthiir a solar ring can be suppoMMl to mtct the dnta of the (SMt 
An earth-ring will do ft ; that is, a nebulous riuir around the earth will rMdity 
allow such lateral cbangea to be produci.'d by such a change c^ tlie spectabn's 

But there ia another view of this subject which may ha con.^den:d sUU 
iBorB conclu^vo sgajmt such a solar ring. Take cases whicii very olten oeeof 
wben Ibe ecliptio a somcwhcro tflRunl a right angle to the hoiiiion, and dr- 
cumstaneea tfaerclbre Givorable Tor a giwd dtRpUj of the zodjacut UghL 69 
it is morning, an hour and a bnlT beDire Bunrise. The bbto of this llgM wtti 
be exceedingt;^ brilliant — as much bo almost lu if the eun were just ipiilig hi 
rtw — while the vertex: of the light overhead will be so dim aa Scanjet; to 1m 
made oal. Yet on the supposition of a sokr ring reaching bcjronil the eorflt, 
the base of that light must bo 180,000,000 of miles Dtioi us, and the rcittx 
compu^Tclj' only a very short diatomce, while also tlie whole circuit of tba 
ring ii equally illuminated bj the sun, and those portions near our zenith, aa Sir 
as 1 can judge, also more lavonihly utuaUd for niflectiDg his light than thoN 
portions at tlio base. Wo can scarcely im^ne such a slate of thingi. 

Believing that this qnerj must bo answored in the negative, I am driven to 
the oiJy altenatiTB of a aduJous ring arawtd Ste fitrlh. The moon's UxUtnl 
light seems also to show th»t matter Ilea within the orbit of the moon. I 
atioald judge (him mj observations that a cross secUon of tliis ring would (m 
pear shaped, allowing no inwani carves to the pair; that its more caademad 
or central portion in as fkr a* It shows itself to our «ye. about 30° wide, wUls 
the more di(Ib<e will malte an angle lo the eyo of 100'. It apjiears to He hf 
general along the ecliptic, citcept in Deocmber and June, when obserrulaii 
of several auocmsive nights in both 1B53 and IBBl seemod to indicate ft M WH 
log of the ediptic line at ao angle of B° to 8°; and perhaps, also, in SepteB- 
bef and Mareh, a similar crossing in an oppoaito dlreoUon. W6 nUHt 
apeak, however, with great dlstmst of its width, ibr we have only Its fHIM- ' 
tLon in die ni^t aa itH joumeyinga over tlie eye cliange tte plaoe with regHtl 
lo the ring ItaelC and thna bring dl^rent portions of its curved mrihee la ■' 
position to produce reflection cogiiUant by ibo eye. Still, I think the tCniim- 
sions given above oro near the tmth, 

I dn not oome here, however, na the advocate of a theory, but to giv* Jwl 

tin posscBnoa of Cicts. And the &cta which I present are but meager txM- 

pored wiih what we need. I hope, if they do nothing more, that thef iritt 

locreMe the niimberof observer* on tliia inicrcsUng sutjccl ; for it isoiot oo^ 

inttreetlng in itself, but one of the most strikiug thiogs about it Is thai it b' 

^ ntggalin. It leads tlie mind far beyond itsclC Wo may well query — If tt*'' 

^^IMUaml It^ comes from a nebulous tiug around our earth and wllhA^VTV 

^^■Mef ttw mooa, may oot tb» ■boot.a>5 Man and avea the acroUtail^^BH 
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origin there? Observations, I think, show that there is a constant com- 
motion within the ring itself; may not the nebulous matter, half agglomerated 
hero and there, be shot bj those commotions beyond its sphere, and, caught 
by the attraction of the earth, be drawn down till, striking our atmosphere^ 
thej glance in any casual direction, and taking fire become consumed, thus 
giving us the shooting stars? And may not this nebulous matter, still further 
solidified and with a same fate, afford us tho aerolites? For if such matter 
oonld have once afforded us our moon, it may easily afford bodies such as 
aerolites are found to be. What is nebulous matter? My observations throw 
no light upon the subject It is very transparent, for I had no difficulty in 
seeing stars of the sL\th magnitude through its most effulgent, and therefore 
dfflwewt portions. But transparency does not argue tenacity as a matter of 
course ; for rock c^'stal and the diamond are tlie most transparent, while they 
•re the densest and hardest of all bodies. But of whatever composed, I do 
not suppose the ring of the zodiacal light to be composite, for its internal dis- 
tmbanoes are opposed to this. But with our present knowledge, such reason- 
ings can not satisfy us : they only beckon us on to be searchers and further 
collectors of iacts. 

Professor Peirce fully concurred with Mr. Jones in his theory, and if this 
theory had been the first proposed no second would ever have been enter- 
tained. His only objection had been that one satellite could never maintain 
« ring, and he still is of tliat belief^ but is convinced that it has many other 
satellites too small to be seen, but that these satellites furnish the meteors 
which fiUl to the earth. As to their distance, he thinks that some may be 
within the ring and some beyond it 

Pi^essor Alexander drew from the fact that the apices of the zodiacal light 
when both were visible were 35° apart, that the diameter of the earth's ring 
was 25,000 miles. 

Professor Silliman, Sen., recounted the history of the TVeston meteor. Im- 
mense masses have faUen. Now all of these must have a common origin, for 
they have a common chemical character. They must fall every few months on 
land or ocean. The height at which the Weston meteor exploded was sup- 
posed to be about 16 mUes and its diameter about 1,300 feet But little of it 
was found — where lias tho rest gone ? He concluded that these masses re- 
volve quite low. 

Professor J. Lawrence Smith was certain that they wore fragments of some 
body belonging to our own terrestrial system, but not to the earth. Tlio 
questions of velocity and size are of the highest importance. They generally 
strike with the velocity of a cannon ball, although they have been supposed 
to enter the atmosphere with a velocity of about eighteen miles per second. 
As to their size: After the explosion of tho Weston meteor, if any fragment 
went over it would have been vwible many minutes after the explosion. He 
thinks the diameter over estimated, and that the pieces picked up were alL 
He made an experiment He illuminated a little piece of charcoal, so that at 
the distance of half a mile, it showed an illuminated disk three times as large 

the moon. Trigonometry would have made that point of charcoal 800 foot 



ANNTJAI. OF aciEirnnc DiacoVFBT. 

meter inatmd of one eiglileciitli of en Inch. II« tbont|litttetl 

WW scPi-TBl Teoi in dinmptvr. 

n* Gould llioiiglii Hint Ur. Jonee's obaervatinni thn 

nuiiK o( tho loiliiunl light tliun &U b^fiirc him. He addiil dM tt &• 

d (if a nnf, Ibc zodiac^ li|;Lc were but on exleiitiod of lUe-eonli'a MmoM- 

jrn, It might not need planuis to miatiun it * 

Iprofi-Bsor IIiKkl'^f ihonglit tliat if Ilie extent of tlio xodiocol ti^tM 

^ (hct cif Uicir lieiug 35' apart would Uirow no light on the qne* ' 



bi pnir has boon long known lo astronomers as b. binarj' lystsm, 'but tho 
X orbit is ^et in doubt, although notu-Iy a wbola rerolation baa boM ooot- 
pleied Bince it was Orst obacrred bj Sir W. HersdicI In 1779. .Ul Ois orbla 
thHt have bcon computed bl! at cortain pointa in represenUng the gbeervtl 
posltiona, and thoaa which boat represent the angle! tail entirpiy as regard* dw 
dliUutoeB. The must remaricable point is, that even in thosi? orbits wUob 
» be«t with obaervatton, the errors in tho angles assume a periodM 
I, retaining the same sign throngb a oonsidcritblo apnce of time. An 
jtbna been compoted with a period of 93 jeare, in whicli tlie errois lir8-|- 
~n lesoto 1S23 — with one ex<«ption from 1323 10 13:10, doubtAil In 1 SM 
1, and from 1833 to 1S4I all +, after whitb the; continue for the UOA 
Thiasort of error must depend upon some law; it mfylitaiiteltfm 
^ In tho law of graritotion, bat mny bo aecounted for more Eimpljt^ 
ig the ecttenco of a third cpaquo body pcrtnrbiiig tlie other fto. 
k bodies have already been suggested to uccuunt far Irregular Dlotkait 
mlly single stars, such ns i^Irlus and ProcTon. Tlio hody in this am, 
a cirmlate na a planet round the amaUer star, need not b« T«J 
» the deviation fl-ora tho ellipao does not exceed about 0"']. Am, 



feting the M 



I'hicli 8=0"'0^ 



:> describe a svcondary etlipse 
.iZOO", and applying corresponding oorr 
id poflitioni^ the average errors in tlio angles is roduc-ed from 50' to ST', 
a the dlatanoc'S measured subsequent to is:t7, from D' 14 to D"'ll, or tgr 
It i i while the maximum errors ore also reduced in about llio sane pn>- 
Tfaon ia, tbcrefbre, jiriiaa facie evidence Ibr the existeoM at cuoli ■ 
r, and U la dcolrsblo that tho But should be stIU fitrther tested bj ogMB 
rvotloD. The iiihjeci pofseeses on addilionni interest at the pnH&l 
n brought (brward in the Efsny " Of tlie WU- 
ly oTWortdi," on tlie tinj)i»niili(ii of double stars havmgatteadaalplABA 
c BriUili Ataocialioa. 
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gOQB to tbote whidi distingnuih the well known variable star Algcl On the 
19th of December, 1852, he perceived the star when its light waa very faint. 
The interposition of clouds prevented him from observing the precise instant 
of minimom brightness, and when the skj again cleared up, the light of tho 
■tar had already sensiblj increased. He is of opinion, however, that the period 
of variation as ascertained by him, viz., nine days, eleven hours, thirty-seven 
minute^ can not differ more than two minutes fVom the true value. All hU 
obflerrations of the star since February IGth, 1850, agree very well with this 
determination ; but he has not yet succeeded in observing an exact minimum. 
As the star affords a visible minimum only every nineteen days, there is little hope 
of a single individual accomplishing much by means of such observations, and 
it were therefore desirable that other astronomers should direct their attention 
to this remarkable object A five-foot Fraunhofer, or even a four-foot instru- 
ment with a daric sky, will sufiQce for this purpose, and the star is easy to find 
hj means of its mtuation with respect to FrcBsepe and Cancri, 

ON THB NUHBEB OF THE DOUBLB STABS. 

Id the great work which Mr. Struvo has lately published, containing the 
noord of his labors on Double Stars at Dorpat, he g^ves, as the result of his 
carefbl examination and comparison of the whole body of facts in stellar as- 
troDomy, some conclusions of a novel character respecting the number and 
constitution of the double, or multiple stars. He examines especially the 
brighter stars — those comprised between the first and fourth magnitudes— 
and arrives at the conclusion that every fourth star of such stars in the heavens 
is physically double. He even ventures to assert that when we have acquired 
a more oomplete knowledge of double stars, it will be found that every third 
bri^t star is physically double. Applying these considerations to the stars 
of inferior orders of magnitude, ho finally arrives at the following conclusion, 
which he admits to be of an unexpected character : — that the number of in- 
sulated stars is indeed greater than tho number of compound systems; but 
ooly three times, perhaps only twice as great 

ON THE ADAMS'S PRIZE PROBLEM FOR 1857. 

At the last meeting of the American Association Professor Peirce, of Har- 
Tsrd, sabmitted some remarks on tho above subject The problem has for its 
subject the Motion of Saturn's Rings, allowing them to be solid or fluid, 
oonoentric or eccentric Professor Pierce du^pproved much of this sort of 
prisses that wasted all the minds but one that were occupied with them, and 
sdU more so when they were limited to tho graduates of a single university, 
as to that of Cambridge, England, in this instance. He reserved the consider- 
ation of solid rings of immovable ports for a meeting of the Mathematical 
section, when by use of formulte he would prove it imtenable. Can it be 
made up of a mass of satellite movable among themselves ? Then they most . 
be in oontinaal motion among themselvosi revolving among themselves about j 





11' 
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ctnnmoc contera of gravis 1 perpetual collisions ere this would have r> 
powder. We ussume noi> itiat iLo rin^ are fluid. Tlwn tlt^ 
. nrj In form. It waa flrat shown tint lliey had varied by Otw 8tniv«, 
^the diamclCT of tbe outer part of the ring i^ not known to bate diangd 
Tlie Inuer edge la mntnictiag, as it aocms lo mo. Huygena, in 166T, made it 
(allowing fijr the imcUntioD of bis telescope) 6.0''. Hujgenfl and Caarin^ la 
1886, miido il 6'i Bradley, ia 1719, 6.1"; Hetschel, in 1799, 6"; aiTvn, 
mnior, in 18J6, 4.36" ; Eneke and Galle, ia 1838, 4.M"; and Otto StTOVE,lii 
1861, 3.GT ". Does it decrease unifonnly? I think it is decreaaiag noK n^ 
id!j, and the present mte will bring ttie ring to an ead, in certain pirta of 
it, in about 30 jeara from now. I will show in the mceUng hi nectioa tlvB 
tlio planet does aoCliing eithor to muntain or destroy the eqmlibrinm of Km 
ring. Tlie saloltitoa tend to mamtoin <[ in place. The ring is not gas; id 
denailjr is m>nrly tbat of water. If the Kodiocal light be agaaeons ring of the 
earth it would need some solid parta to give body to it. May that gas be 
the atnionplicro around an infinity of small masses rorolving about cad) odtei 
and about the earth 7 Hay there not bo colliBiuns among these rcTolTing . 
masaee (hat throw down parts of ihem to the tarth 7 Is not that as good m 
ITS aa the moon 7 Tlieir melted state seem^ to It^ tia to 
yiteiar vulvaniu origin ; but unless some lunar voloano pointed erproEly U 
tMtb were put in furioua opGraUon, such a bombardment coold not lift 
eartb with one in lea tliousand of ila projectilra. 

Kition of Saturn would tend lo bring a eohd Inflexible ring agalliBt 
But if nhnoet the whole mass of the ring wore gathered into a ntoon, 
leaving the rest a ring not worth the nnme, then it might revolve as a BBMHtCt 
with Iho same aide always toward the primary. The ring at all ovonu mail 
rotate around the planet in about ton houm, so that were it 8oUd any ioaquoltj 
8e«a on one aide would be on the other in about Qve hours. Bui it is oftw 
Been lo have an inequality remain .on the same tide Ibr a number of dajK 
Now if the ring be liquid, it would revolve with a diObrenl vclocitj Ibr dif- 
ferent ptrta of the ring, no that a radius vector would pnaa over equal arouh 
equal times. Tlioae parU in perfect, so Co speak, would Ihererore t* amaDsr 
anil tliinner In proportion to the velocity, and ccjual quantmoa of liquid wotU 
paas any point at all times. In this state the planet docs nolliiug to sttttaili 
ur destroy the equilibrium of the ring, but the attf action of tlie exUrior Ht- 
ellltes would tend to maintain its equilibrium. 

The Adams's prize is Ihnn a fUod esiabliibod at Cambridge Univenitj, 
Bngland, in honor of the English discDvi.Ter of the planot Neptone. Tie 
prize is lo be given onee in two year^ for the best essay on some subject of 
pure mothematies, aatronom]', or other Imuicb of natural phitosophy, the mat- 
petilion being open to all persons who hava at any time been admitted to % 
degree In this univemty. The flind having boon accepted b; tlie uniTeiri^, 
aminer? announce (he conditions of compeUtion, and the method IB 
tlie subject is expected to be treated. The succeasfjl candidate recdrn 
It £130. 
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OK THX EABL OF BOSSe's TELESCOPES, AND THEIB BEVELATIONS 

IN THE SIDERIAL HEAVENS. 

Tbe Ibllowing extract from & lecture delivered by the Rev. Dr. Scoresby, 
F.B»S^ at Torquay, England, answers, to some extent, the question — What 
1m8 the gigantic telescope of Lord Roese effected ? 

Tbe lecturer having himself had the privilege of observing, on diflTcrcnt 
Tisiti^ and for considerable periods, with both the instruments, was enabled to 
reply, he hoped in a satis&ctory manner, to this inquiry. His opportunitiv s 
of obeerving, he said, notwithstanding interruptions from clouds and disturbed 
tttmoi^here, had been somewhat numerous, and, not unfrequently, highly in- 
itmctive and delightful Of these observations he had made records of nearly 
60, cm the moon, planets, double stars, clusters, and nebulse. He had been 
permitted also to have free access to, and examination o^ all the observatory 
records and drawings, so that he was enabled on the best grounds, he believed, 
to say that there had been no disappointment in the performance of the in- 
■tmments; and that the great instrument, in its peculiar qualities of superiority, 
poswssea a marvelous power in collecting light and penetrating into regions 
of previously untouched space. In what may be called the domestic regions 
of our planet — the objects in the solar system — all that other instruments may 
rereal is within its grasp or more, though by the prodigious flood of light 
from the brighter planets, the eye is dazzled imless a large portion is shut out 

Bat in its application to the distant heavens and exploration of the nebu- 
lous systems there, its peculiar powers have, with a steady atmosphere, their 
highest developments and noblest triumphs. In this department — ^that tc 
which the instrument has been particularly directed — every known object it 
tociches, when the air is fovorable, is, as a general tact, exhibited under some 
new aspect It pierces into the indefinite or diffbse nebulous forms shown 
by other instruments in a general manner, and either exhibits configurations 
altogether unimagined, or resolves, perhaps, the nebulous patches of light into 
ohisters of stars. Guided in the general researches by the works of the 
talented and laborious Herschels — to whom astronomy and science owe a 
deep debt of gratitude — time has been economized, and the interests of the 
results vastly enhanced. So that many objects in which the fine instruments 
of other observers could discern only some vague indefinite patch of light, 
have been brought out in striking, definite, and marvelous configurations. 

Among these peculiar revelations is that of the spiral fi>rm — ^the most strik- 
ing and i^ppredable of all — which we may venture to designate " The Rossean 
CkmfigwralUm,^^ Its discovery was at once novel and splendid ; and in refer- 
vu» to the dynamical principles on whidi these vast aggregations of remote 
sons are whirled about within their respective systems and sustained against 
Inter&irences, promises to be of the greatest importance. 

One of the most splendid nebul» of this class — ^the Grwi Spiral or Whirl- 
pool — ^has been figured in the Philosophical Jhmsactions for 1850. It may be 
considered as the grand type and example of a class; for near 40 more, wltili 
qiind oharacteristJoi, hayo been observed, and about 20 of them osrefU^ 
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Dr. Scoresbf bad the pleanin of being present at the dtaeavtrjol 

h pniticular (orm in a aobttlu oT tho pluneLar^ docomuiaLiou, (n n-bid> two 

IB IbllDHing spiral Gums ware dcti.'cled. ltd color was {•ecutJHr — ptla 

c bttd the privilege, too, at being prewnl on anoihiT iotervMitig 

J, iciiea the ezaminBlioii of the great aebohL tu Orioa woe SteI; 8b«b to 

fliTe tokeoB of resolutioo. 

e dcpaRmenta of roseaTob — t}ie eximioation of the co&Qguratima cf 

c, and Ih» reeoiution of nebuhc iiit« Btan — the six-lcet spouulum has liad 

tt triumph^ and the noble anifinji and observer the hightst icvrwdl 

lU and enlGrpriae. Altogotber, the quontit; of worlc dona, dulBg 

r about scree fears — ineluding a nhiter when a noble plutanllircfif 

log populatJiiQ iibsorbed the lictaest intpreats of sd^nce— ^haa bacn 

y groat, and Itie now knuwlodge eoquired. conoeniiDg the bandlwak 

le Gnai CiBotor, omptj satisfying of even sanguine Batiuipationa. 

r Dr. Scoreabj found, in September loet, ttrnt about 700 catalogued nebula 

n already examined, and transferred to the ledger recorda frmi tlw 

a of the Observatoiy (compruing onlf a aelection troai Uie geotnl 

us), imd the nru' nelnUa, or nobulona knots, dlscorered tnerelji' iiK»- 

r, amounled to 110 or more. The number of abservodona, invtdTiog 

Beta of the ingtrument, recorded in the ledger (exclusive of rvy 

indreda, poaaibl; tbousands. on tbe moon and planets), amount to 

\ involving aovoral hundreds of detenoinatioDS of portion and angq* 

irementa with tho micrumetor on tbe for dinlaat xtara. Tbe carefliPr 

hwn coiiflg'urBtiaiui, elidting ncic cliiTiu-lrrutica, exceed 90, and the rtial^ 

I ^rlcas-Oniabod fetches amount to above 2U0. Of the 700 catalogued oebola 

E rfteadf ezamined, it sbouht be observed that m full one hulTor tnore, aona- 

I jHag new has been eliinted. 

I ' Jn apeaklDg of tU« elTccls of the 6ood of light accumulated b; the nx-bat 
r jnculnm of the £arl uf Rume, Dr. Scoresbj remarked that this peculiati^ at 
I <Aa iiutrumoat (ootmeirtcd as it is with due length of focus and -*"■'— m« 
t A^fllulioD) enabled il to reach distancea in space lor beyond the powera of aflf 
t. This was its peculiar province; and in this, as to ■'^•'-tnf 
1 IPBrumenls, Lbrav vas not, nor, as he bopod to show, oould Uiere ba, Hf 
I jfompo^tiim. For comparing the ^acc-pcnotrating power of the aix-fecl 
1 llBculiuD with one of two feet {wbidi has rarely been exceeded) we Bud tl 
I Ibtee to one in lavur of tbe largrat. with an accumulalion of JiyAf in the XMlSo 
^ tf 6< to i^ or 9 to 1. On comparing the powers of tliis magniBcmt iwtnt 
t with those of a refractor of two feel aperture, the largest hiUieRa 
I Wempled, we have a ng)rriorilj) — making a due ollowuice Gir the loai of ll|^ 
i qr reflectioD Gum two mirrors, and asaumtng an equal degree of peifectoei^ 
f llpire, and other optical requiremenls in the refractor, and no allowanoo fiv 
I llKirption ofhght — in the ratio of about 4'S to 1, as to tight, and as i'lS to 1 
capability of penetrating space, or detecting nebulous or ciderial 
tbe oitromo diaianco of Tisibilily. HoBoe, while tlie rango of 
vi^Q in a rolhictor ol' two feet npertiire would embrace a tptimt b 
M rapreaented by a diameter of 2 ) the six-feet speculum {aara 
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ing fiO per oent fiv loeB of light fi>r two reflectors in the one caae, and none 
(?) in the other) would comprehend a sphere of about 4*24 diameter — the 
oatar shell of which, 1*12 in thickness, being the province of the great instru- 
ment alone. But let us reduce these proportions to sections of equal spaces, 
that we may judge more accurately of tlie relative powers. Now the solid 
contents of different spheres, we know, are in the ratio of the cubes of their 
diameters. Hence, the comparative spheres, penetrated bj the two instru- 
ments referred to^ should be 4*243 to 2^; that is, as 9*5 to 1. Deducting, then, 
from this vast grasp of space the inner sphere, capable of being explored by 
other instruments^ we find that, out of nearly ten sections of space reached by 
this telescope^ there are nearly nine sections which the six-feet speculum 
may embrace as i)eculiarly its own I 

What its revelations yet may prove, then, we can have no idea. Several 
thoosands of nebulse have been catalogued : the great reflector might add to 
these tens of thousands more. But this, seeing how few nights in a year are 
&vorable fi)r the highest powers, must be the work of years of perseverance. 
It would be a worthy undertaking for the government of a great country, to 
afibrd the moans of multiplying such gigantic instruments. Application is to 
be made^ in this direction, ibr a six-ieet reflector at the Cape of Grood Hope^ 
fiar tlie examination of the heavens toward the southern pole. Lord Rosse^ 
with his usual nobleness of Uberality, will yield up his laboratory, machinery, 
and men, to the service of government, and is willing, moreover, to give the 
direction and guidance of his master-mind. Will the British nation be con- 
tent with a refusal 7 

The range opened to us by the great telescope at Birr Oastle, is best, per- 
haps^ apprehended by the now usual measurement — ^not of distances in milea^ 
or millions of miles, or diameters of the earth s orbit, but — of the progress of 
light in free space. The determination, within, no doubt, a small proportion 
of error, of the parallax of a considerable number of the fixed stars, yields, 
aooording to M. Peters, a space betwixt us and the fixed stars of the small- 
est magnitude, the sixth, ordinarily visible to the naked eye, of 130 years in 
tite flight of light This information enables us, on the principles of sounding 
(he lieavenSf suggested by Sir W. Ilcrschel, witli the photomctrical researches 
on the stars of Dr. Wollaston and others, to carry the estimation of distances 
and that by no means on vague assumption, to the limits of space opened out 
by the most effective telescopes. And from the guidance thus afibrded us, as 
to the comparative power of the six-feet speculum in the penetration of space 
m already elucidated, we might fairly assume the fact, that if any other teles- 
Qope now in use could follow the sun if removed to the remotest visible 
position, or till its light would require 10,000 years to reach us, the grand 
instrument at Parsonstown would follow it so far, that from 20,000 to 25,000 
years would be spent in the transmission of its light to the earth. But in the 
caaes of clusters of btars, and of nebula) exhibiting a mere speck of misty 
lominosity, from the combined light perhaps of hundreds of thousands of suns, 
the penetration into space, compared with the results of ordinary vision, must 
bt eiKXiBOtti; ao that it would not be difficult to show the probability thai • 
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bQHioq of jrosfBi in ffigiit of Ug^tt^ imdd bs n^[iiUtiB^ iiingHMl tofbi 
dtetanty to trace the enormous interval 

But after all, what is all this^ vast at the attainment maj iMm, in fiw eoc- 
plorationof the extent of tiie works of tiieAhnigiilyr For in tills aMsaBpfe 
to look into space, as tlie great reflector enaUes m^ we see hat a mere y ee i 
ftsr BPACB 18 iKfunTE. Ooohl we take^ thereibra, not the tardy wings oC the 
morning^ with the speed of tlie mere qiread of day, nor flee as wJthtfcelsailen 
wings of light, wludi would reqoire years to reach the nearest star, ho^ Hke 
unhampered (ftos^^ ooold we speed to the ftnrtfaest Tisible nebola at a bomd, 
there, doubtless, we shoald hare a oontfainanoe of revelatkiBB; and If bomd 
after bomid were taken, and new spheres of space tir ten thowsaiid Npstt 
tkms explored, should we not probaUjAnd eadi additional sphenef trisaoopio 
Tision garnished with sons and neboloiis oonflgnrstioni^ rich and BMrvdoos as 
oar own? If these views senre to enlsrge oar conoep^ioii of oiisaUf a 
dera, nnd of the gk)ry and power of the Great Aidiifeeet of tiie 
shoald thej not deeplj impress as in reqpect to the Divine oondesonskm In 
regarding so gracioaslj this little, inferior world of oars I Animatad with the 
spirit of the Psalmist, we shall each one sorely be disposed appropriate^ to 
Join in his emphatic saying : " When I eimsida' Thy heavenfl^ tise work of Ihy 
fingers, the moon and the stars which Thou hast ordained ; what is man, that 
Thou art mindful of him? or the son of man, that Thou yisitest him 7** 

ON THE ASTEROID PLANETS. 

At the Providence Meeting of the American Association Professor Alex- 
ander, of Princeton, presented a paper on the cliaractcr of the original asteroid 
planet Bj' a skillful use of evidence he has arrived at almost a certainty 
that in the space between Mars and Jupiter once revolved a planet a little 
more than 2*8 times as far from the sun as our earth. The equatorial diameter 
was about 70,000 miles, but the polar diameter only 8 miles I It was not a 
g^obe but a wafer, nay, a disk of a thickness of only 1-9,000 of its diameter. 
Its time of revolution was 3*698 days, say 3 day^i, 16 hours, 45 minutes. The 
inclination of its orbit to the ecliptic was about 4^. It met a fete that might 
have been anticipated from so thin a body wheeling so furiously, for its motion 
on its axis was l-16th of its velocity in its orbit, say 2,477 miles per hour. 
It burst as grindstones and fly-wheels sometimes do. We have found 37 
fragments of it and call them Asteroids. When it burst some parts were 
moving 2,477 miles per hour fester than the center did, and some as much 
slower; that is, some parts moved 4,954 miles per hour fester than the others. 
These described a much larger orbit than the planet did, and the place where 
it burst was their perihelion. Others described a smaller orbit, becsase they 
left that point with a diminished velocity — it was their aphelion. Some flew 
above the orbit of the planet and had their ascending node. Others flew 
below and it was their descending node. They seemed to go almost in pairs. 
Two went very &r out of the plane of the orbit so that they pass tiia limita of 
bB zodiac, and it is found that the asoendmg node of 18 correspond aeariy 
ith the daaosnding node oC 11. fioneaily even were th^diatrihated. And 
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thin 08 was the planet, it had not cooled 80 much a^ the time of the explosion 
Imt that some of the fragments oonld assmno a spherical form. The follow- 
ing method of comparing the evidences was followed : 

The planet's place was first to be found. Three or fonr independent pro- 
cci B oo were used for this and thej agreed surprismgly. He interpolated it as 
a lost term in a geometric series, fh)m Mars to Saturn, for the first approxi- 
mation. He compared it with Saturn and Jupiter, and with Mars and Jupiter. 
He found where a planet would be dropped off in the suocessive cooling and 
oontmcting of the solar system. And he compared its orbit for size and cclij)- 
tioitj with thoae of the asteroid& Some of them gave solutions very far fi-om 
tbe weFBge rejecting these ; the others coincided with previous deductions 
and with each other surprisingly. Its day he found by Kirkwood's analogy. 
Ita equatorial diameter was the result of two calculations, one of which would 
ineritablj give a result too large and the other too small in all cases whoBr^he. 
planet did not explode at its equinox, when it would be exact Thei!6 num- 
ben were 78,425 and 68,656 miles. A just comparison gave 70,4*70. 

It is curious to see how the history of this planet verifies the theory of La 
Flaoe, tiiat a heavenly body must be either nearly a sphere or a disk, and 
tbat the latter must be unstable. And this reminded Professor Alexander 
again to allude to the earth's ring — the zodiacal light He had long been 
OQimnced that the moon could not be the only satellito thrown off by our 
planet in taking on its present form, but knew not where to look for the rest 
A more carefiil calculation of the data furnished by the Reverend Mr. Jones, 
had given him for the diameter of the ring 17,000 miles, and a time of about 
half a day for rotation. And curiously enough half a day was the time that 
had been assigned by a previous calculation for the revolution of an aerolite 
around the earth. 

EXTREME TEMPEBATUBE IN AUSTRALIA* 

Mr. R Merriam fiimishes to the New York Timts the following &ct8 respect- 
ing the extreme heat recently observed in Australia. Ho says, "at the place 
of obserratiQn in the southern hemisphere, lat 37^ 48' south. Ion. 144^ 57' 
east^' on the banks of the river Geelong, the maximum temperature thus far 
oboerved, was 120**, and minimimi 24° — difference, 96°. On the 26th of Oc- 
tober, 1864^ the temperature rose to 115° at 3 p.ii.j 4 p.m., 110°; 5 p.m., 
80^, or a fall of 30° in 60 minutes, and next morning at five o'clock, 40°, or 
a diange of 75° in 14 hours. 

"My correspondent in a letter dated Monday, Januray 29, 1855, says: 
'Yesterday was said to be a hotter day than the celebrated Blaxk Tfiursday 
^riiich occurred many years ago with a northern sirocco, and a hundred miles 
of brush on fire. People were driven to the water like cattle to preserve 
life— for the thermometer was at 118° nearly all day in the shade and out of 
Oe wind. - In the wind it was at least 150°.' " 

This extreme of natural heat is the greatest we believe, with one or two 
exceptions, which has ever been before recorded. On the west coast of At 
fioa tiie thermometer has been observed to stand at 108° Fahrenheit in ti^ 
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■hade. Buckhard in Egypt «id Hamboldt in Soalb Amarica obserred tt J^ 
111° FohrenlitNt, uul in lS19 It rose at Bagdad to ISO" Fahrenlioit b; * 
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.t the iDMtiDg of the Amorican Assodation, FroridBnoe, Captain 'W1I3EH 
be coulil not penusdo himself that Iha theorf of (he irinds, ea at preimt 
ncoepted, is at idl BaCisfactorf. The theories aeem to hara resulted from tlM 
]>heiio[ncQa oC tbo tmde ninds. He procMded to show in what thcj an 
defMliTo, and laid doimthe fblloving nxionis aa the bnsia of > trae osplanv 
tloD of the phenouLena of the wiodg : 

L That the atoiospbore, whcc of oquaJ tetnperaliJio imd drynofls, will t»- 
main at rest 

2. That if the atmtnphere a disturbed bj any cliacge of tcmporotiire, fbv 
denser sad colder portion seeks the wnrmer, from every direction, to reston 
tba equilibriunL 

3. Thathcaledoir. unless con&icd and forced, never tends towsii] a denier 
and cooler bthh; but v;hen bee it always risos or falls to the area, wbue iti 
gravity and lemperaluro will restore the oquihbrium. 

d. That cum-nts of air may paaa in oppo^to directiona, without miidag', 
protided tbef lie according to their specific ^vitie^ but tliey cui never pan 
tbtougb or ncroK each other without commingling. 

G. That currents of air are inliucneed and disturbed by electricity. 

Great strc^a ban been laid, in the theory of the winda, on the rotiiry motioil 
oC the earth, \a produdng the direction as well as the apparent velocity of tba 
tmde winds. Captain Wilkes is not ready to admit tliat tUa can have nj 
ioSueuce on any surfaoe winda — in &ct, the prevalence of westerly wfnda at 
the lame time that wo have easterly within the tropin's moving in oppoala <U- 
ractioDB. though parallel, demanstrateB that the rotary motion of the earOi can 
not liave any audi influenco upon curronts of air aa is attributed K 
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An ioleresting communication oa tli9 ahore subject has recently bi 
sentad lo the Meteorological Socioty of Eu^land by Dr. Moffiit. 

Slnoo the discovery of oeodd, in April, 1818, the subject has engag«ff ''SB*' 
nutbor'a constant attention ; from tables formed BDm the observations of Ibof 
yean, from 1850 to 1SS3, he seeks to eatablish a connection between atiira»> 
pherio ozone and the meteorological conditions of the atmospbDre, toKetber 
with the prevalence of disease and mortalily. The chief conclusions m tthidi 
Dr. UoSht njTivea are ; IsL That ozone periods always commence witb d»- 
crcadog readings of the borometor and increase of temperature, and tetnuiuU 
with incTL'aaing readings of the bsjometer and drareaao of temperature. 34i 
That as ozone periods commence very frequently with the wind in the sonfll- 
east, and terminate in the north-west, those points adjacent to the south-«Ht 
>>■ Mlb tbtit points of conunenoemeDt, and thow •i^hmU W Om, b> 
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tbofle of tbeir terminatioiL 3d. That ozone and cirri always accompany each 
other, and would appear to be ^peculiar to the south or equinoctial current 
The author therefore designates the south points of the compass as those of 
oeone and cirri, and the north or polar points those of no ozone and no cirri 
4th. That snow and thunderstorms take place generally in the south-east 
pointB^ and during jcalms; while hail and aurors are peculiar to the north- 
west points. 5th. That the maTJmum of disease occurs with the wind in the 
800th points^ and the nnitYimiim of mortality when in the north points. 6th. 
That some diseases are peculiar to certain directions of the wind. 7 th. That 
apoplexy, epilepsy, paralysis, and sudden deatiis are very common during hail 
and snow showers, and when the T^ind is in the points at which these phe- 
nomena generally occur — ^viz., the north-west and south-east. 8th. That 
ozone 18 in greater quantity on the coast than in inland districts. Theituthor 
oondudee by stating that owing to tlie action of light, and the influence of 
atmospheric currents in producing, decomposition of the iodide of potassium, 
it 18 neoessaiy, in order to secure uniformity of results, to place the test pa- 
peia in H^y^mflflff^ and to keep them protected fix>m atmospherio currents. 

SATURN AND URANUS. 

The following summary of the results of the labors of the distinguished 
astronomer, Mr. Lassell, at Malta, have been transmitted to the Royal Astro- 
nomical Society of England. 

- He says^ " Excepting the transparency of the obscure ring of Saturn, per- 
haps my discoveries abroad wore rather negative than positive. I ascertained, 
at least to my own conviction, that no other satellite exists about Neptune 
lai^ enongh to give hope of discovery without considerable improvement of 
our telescopes. Also, that while I was enabled most fully to confirm my 
discovery of the previous year, of two new and more interior satellites of 
Uranus, I arrived at an equally strong conviction that these two, together 
with the first two satellites simultaneously discovered by Sir W. Herschcl in 
1787, constitute the whole of the planet's retinue hitherto discovered. In 
the nebula of Orion I have, I believe, seen some minute stars in the neighbor- 
hood of the trapezium which are new. On the other hand, some of Mr 
Bond*s stars I have not been able to make out A comparison of Sir John 
Herscbel's, Mr. Bond's, and my own drawings of this wonderful object must, 
I think, suggest the idea of change in the nebula, or variability of the stars, 
or otherwise, a less uniformity of delineation of the same thing than might 
have been hoped for." 

NOTE ON THE EXTENT OF OUR KNOWLEDGE BESPECTTNG THB 

moon's surface. 

Taking advantage of the special attention paid at present to certain astro- 
nomical disquisitions, the author called attention to a particular point connected 
with the moon, which was first stated by the author of " The Plurality of 
Worid^" and then made by him to prove that the xyoon must be uninhabited, 
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and thence to lead to the oondnsioii tliaft all the other planets were vnmhab- 
ited alsa The point wae^ that **obeer?ation8 having been made on the moon 
abundantly sufficient to detect the change caused by the growth of audi 
dtiee as Manchester and Birmingham, no such diangee haying been perceived, 
the theory of non-habitation may be indulged in." But after having indicated 
the sort of appearance that thoee coUections of human habitations would 
make when transferred to the mooni Professor Smyth proceeded to show that 
the registered and published observations of the moon are by no means suf- 
ficiently accurate to be used to test question : and that they do show diangof^ 
and often to a far greater amount than the mere building of a lunar Manchea- 
ter would occasion, but such changes bear the impress of error of observation. 
More powerfully still was this brought out^ on comparing even the best of 
the pik)lished documents with some manuscript drawings of the Mare Crisium 
in the moon, recently made at the Edinbui^ Observatory, and the author 
hqwd that this statement of the imperfection of existing maps would lead to 
observers genenlly applying themselves to improve this important and inter- 
esting field of astronomy. — Brofsssor C, JPiam Smy(k, 
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PATKHTB, DE8IOHS, BEISSnSS, AND ADDITIOlf AL IMPROVEMENTS 
GRANTED BT THE PATENT OFFICE OF THE UNITED STATES 

DURING THE TEAR 1854. 

Pktonts l,8n 

DetlgnB ......... 71 

BdMoes ....,.•.. 46 

AddittefuJ ImproTements .••••.. U 

Total 1,999 

Tbe abOTe Ib the greatest number of patents, etc^ erer laaned in one year from the 
efDLee. 

Mr. J. 8. Brown, of Waahlogton, has recently published a catalogue of all the patents 
granted hj the United States Government np to the commencement of the year 1855. 
From this we learn that the whole number of patents granted for Gntin and Oram 
BdrvMUr9 has been one hundred and eleven ; for Plaws^ three hundred and seventy-two ; 
for StrfHo-OutUrt, one hundred and fifty-three ; for Smiut tnacMnm, one hundred and 
forty; for Winnowing machinery one hundred and sixty-three, and for T%raaMng ma- 
csMfMH, three hundred and seventy-eight The highest numbers in classes belong to the 
agxiooltnral department, with the exception of Stoves, on which the enormous number 
of six hundred and eighty-two patents have been issued^ and four hundred and seventy- 
eight for designs, making a total of one thousand one hundred and sixty patents on 
Stovea. 

On Air Engines, not one of which is in use, no less than twenty-one p«tents have been 
granted. No less than one hundred and forty-eight patents have been granted on Steam 
Boilers; and yet, for all this, there are but few engineers who do not entertain the opin- 
ion that many improvements have yet to be made on them. The manuikcture of India- 
rubber goods Is but of recent date, and yet no less than forty-two patents have been ob- 
tained on such manufactures. Sewing machines are of stiU more recent date, the first 
patent having been obtained in 1846, only nine years since ; and yet no less than sixty 
patents have been granted on such machines. This affbrds evidence of their popniarity 
and nseftilness. The number of Water-wheel patents is somewhat hlgb, being three 
hundred and twenty-seven, but that of Washing machines oomes nearly np to it, being no 
lest than three hundred and nine. 



OBITUARY 

OF FELONS EMINENT IN SCIENCE. 1855. 

K. F. Bachmann, a German mlnera1os:ist. Professor in the University of Jena. 

Martin Barry, M.D., an English physiologist 

Sir Henry de U Beche, the well known English geologist 

Dr. T. Bomoyn Beck, of Albany, N. T. 
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Edward Bonne, uk emtaent EngUili englBMr tad mtml iNidteet 

M. Bnoonnet, in eminent Fieneh ehemlet, ttw d ii e o v e iir ot lykUtBtb pjnpttka 
•dd, eto^ ete. 

]ie}or T. 8. Brown, the eonstrnetlnf engineer of the STew Totk tad Xrlt BnllroAd, nnd 
chief engineer of the Moecow end 8L Petertbnrg BaifaiMd, BoMbi 

W. H. Brown, an eminent Amerfiinn ahlp-bnllder, oona^netor ot ttte Athntfo, PMlfle, 
•nd other eteamera. 

Profesior Boach, director of the Obeerratoiy at Xdnlgaberg; 

CoL John 0. Champion, an EngUeh nataraUit, IdUed at the dege of SehMtopoL 

M. Charpentler, an eminent Bwlia ge ol ogle t and natorattet 

ProfiMsor Cowper, Professor of lUteria lledicii, Unirorsity of Edinbwg. 

Andrew Crosse, an enthnslastie amatenr of sdenoe, weU known Ibr Ua aleuUlual ox* 
periments, and asserted creation of Inaect Ufl» bj galvano-electzlcUj. 

Xmat DielBrabaeh, the well known gedogleal Pr ofe ss or at Qi eiie a , Oarmaiy. 

Lonia Weston I>Ul7n^ an English natuaUit. 

George Lonls Dnremoj, Professor of ComparatlTO Anatomj, Jardin dea PlaBtea» Plaris. 

Horace Eaton, Professor of Chemistry, MUdlehuy College, Yannonl^ aad IbnMrty 
OoTcmor of that State. 

John Graem Ellery, an American geologist and mining engineer. 

Charles Frederick Oanaa, the eminent German astronomer and mathamatldlan. 

8. B. Greenongh, an English geologist 

Dr. John Gqn^e, of Florida, a well known American Inyentor. 

J. H. Goald, an English naturalist, died In India. 

James F. W. Johnson, the distinguished English agrieoltnrist and scientlflc writer. 

Abbot Lawrence, founder of the Lawrence Scientific School, Cambridge, Mass. 

Hcftiry Lawson, an English astronomer and patron of science. 

Leonard Maelzel, the inrentor of the automaton chess-player, and other corlooa ma- 
ehanical arrangements. 
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Now Jersey, geological survey of. 21 

Niagara River, attempts to sound, 281 

Nickel, separation of, from cobalt, 225 

Nltro<;en, absorption of; by plants, 273 

Notation, mechanical, 195 

Ooguanollto, now mineral, 823 

Oil, new, 248 

*' preparation from seeds, 242 

Oils for lubrication, 241 

" purifying of, 246 

Opoto, Indian, 858 

Ordnance, Cavalli's improvements in, 95 

Organ-pipes, wind regulator for, 128 

Oxalates in the mineral kingdom, new, 238 

Oxydation, alloys not subject to, 211 

Oxygen, magnetic force of, 154 

" and nitrogen, relations between, 205 

Ozone, influence of, 276 

" properties and constitution, 275 

" result of observations on, in Great 

Britain, 19 

Paddle-wheels, experiments with, 84 

Paper, bank-note, manufacture of, 84 

" electro-chemical, for telegraphic 

purposes, 153 

" from straw, 82 

" gelatine, use of, for coloring light, 261 

" slzin^r, 248 

• " plants furnishing fibers suitable 

-, for, 835 

Farognay, discoveries in, 20 

Parts Exhibition, American medals, 136 

" ** description of, \&4 
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PaTomenta, cast-iron, IT 

Pearls and pearl-making in CUbs, 847 

Peat, gas from, MT 

Pen, Protean Fonntain, HI 

Pendulum detachment, Browifa, Iff 

Percussion cum, improvements in, IT 

Philological discoveries, intcrestfnf^ 908 
Phosphoric acid in roclu, deleetioii 

of; 280, sn 

Photographic impressions of flowen, 115 

Photographs, colored, ITS 

** duration of; ITS 

** lunar, 175 

" of Crimean battles, 179 

Photography and wood-engraving^ 1TB 

'* applications in the arts, 1T9 

** ** topoivelalo, VH 
"• printing on elotn by mean 

of; 174 
Piano-forte action, improved, 123 
Pianos, Drigg's improvements in, 1S6 
Pickers for power-looms, 80 
Pictures, cheap, how mibde, 108 
Plane-iron, improved, Ufi 
Plane-lever, HI 
Planets discovered in 1S5S, 878 
Planing-machine, Barlow's, 116 
Gray & Wood's, lU 
** « Morse's, 111 
Plants, absorption of nitrogen by, STS 
" fossil, of the Pennsylvania eosl, 281 
Plastic compound, new, 265 
Plow-steam, Fisker's, 64 
Plugs, fhsible safety, 208 
Poet & YKKaitES, M. ML, 228 
Polygraph, Ame's, 108 
Porcelain, application of photography to, 175 
Potato, disease of; origin, 272 
Prizes, scientific, for 1855, 9^10 
Projectile, new war, 95 
Projectiles, resistance of air to, 192 
Printing, copper-plate, improvements in, 108 
Printing-machines, improvements in, 106 
Printing-press, Babcock's polychroma- 
tic, 106 
" « Brown's color, 106 
« " Davis's oscilUUng, 107 
Pulleys, loose bearings for, 180 
Pulse, machine to record' the beatings of; 180 
Pulverizing-machine, Chase's, 71 
Pump, Carpenter's improved, 121 
" Gray's " 129 

Quina-trces, cultivation of; in Java, 889 

Rain-drops, fossil, formation of, 81&-9 
Rail-road bars, duration of; 51 
** improvements, 63-6 
" New York and Erie, 48 
Rail- way sanding apparatus, 69 
** trains, experiments in stop- 
ping, 68 
Redwood of California, peculiarity of; 884 
Refraction, Solar, 165 
Reprister, absentees', 179 
lieptile, new fossil, 828 
Rosins, bleaching, 248 
Retina, human, 860 
RiQe, Graham's revolving, 96 
" exit, 96 
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Bocks, grooring «nd polUhlng by tibe 

ftctionofsMid, 186 

Bucks, Improvumcnts io blasting^ 88 

Bocky Mountains, geology ot, Ml 

Boosting of bi^d^ 858 

Boss, Sir John, on the oaosM of the 

Anrora, 161 

Radder, improred, 81 



256 
861 
882 



802 
854 

286 



fialira, nse of, 
Salmon, ova ot, 
Salt in California, 
** manufacture of; In the United 
States, 
Salmon, artificial propagation ot, 
Band, action of, on hard rocks. 
Banding apparatus for railways, 62 

Sandstone, red, of the Connecticut Val- 
ley, age of 81T 
u u u new fossils in, 816 

SHToopbagus, poTphyrltte, for the Duke 

of Wellington, 106 

Sardines in California, 862 

Sardinia, elevation of land in, 800 

Saturn and Uranus, 887 

Satnm*s rlotr, '879 

Saws, straining by atmospheric pressure, 114 
Science, index to mathematical and 

physical, 4 

** progress of; for 1855, 821 

Screw fastenings, 180 

** propellers, construction ot, 88 

** ** improvements in, 81-2 

•* steamers, sMe, 81 

Sea, object of salt In, 261 

Sea-weed for soap, 245 

Seeds, Influence of light on the germin- 
ation of, 889 
Sewing-machines, Improvements in, 101 
•* ** musical, 102 
•• ** Cowporthwalt's new, 102 
•* •* Harrison's ** 102 
Bobinsons «* 102 
Singer's *♦ 102 
"Wheeler «b Wilson's ** 102 
Shafts, wood-linod bearings for, 85 
Ship-building, novelties In, 80 
Sfatp, new method of repidring, without 

docking, 27 

Sliipe and steamers, improvements in, 28 
Shuttles, Improved, 61 

Stsht, physiulogy of, 170 

Silicates and albminates, production of, 222 
Bnidum and tlUniura, 218 

Silver, loilo-nitrate of; 2a'> 

Sizing paper, 248 

Skates, improved, 118 

Sla^, machine for qnarnrlng, 87 

•♦ •♦ " trimming and cutting, 87 ; 

Sh^^ utilization of, 207 

Sleeping; in rail-road cars, device for, 61 j 
Ssfrm, Db. J. Lawrence, 825 

Smoke, consumption of; 78 

** nuLvance, abolition of, in £ngland,273 
Smokeless Fnrnace^ 6S-9 

So«p and oils, improvements in prepar- 

Injr, 242-8 

•• ftoh-blubber, 248 

•• from sea-weed, 245 

•• from linseed oU-cake, 242 

BfrrtdlBiiC Instrument, Brown*a patent, 88 
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TAam 
Spirltnal phenomena, so-caDed, Dr. Ball 

on, 164 

Spring, afar, fbr rail-road ears, 66 

Springs conical plate, rail-road ear, 56 

** for flre-ensinea, 76 

Stars, number of double, 879 

** shooting, observed in 1866^ 878 

« variable, 878 

Steam, appliostloa to agricultural pur- 

posea, 68 

•* •* music, 87 

Steam-fblp Ocean Bird, oonstmctlon of; 29 

*♦ Persia. ** "28 

Steel, curioua production ci, 152 

** improvements in the manuikcture 

or, 65 

** manufkcture ofl 228 

Stomach, action of alcohol on, 270 

Stone, marblcizing the surlhoe of; 129 

Stones, artificial. 
Stove, Dr. Amott*s improved, 70 

Straw, paper fh>m, 82 

Subjects for Investigation and premium, 28 
Sugar reflnlnc, improvements in, 278 

Sun, constitution of, 160 

Superior, Lake, district, mineral wealth 

oX •800 

ETurveying Instrument, new, 197 

Switch, Dick's self-acting, 59 

TalloT*s measure^ new form oi; 181 

Tallow, improvements In bleaching, 245 
Tanning, Lnos's improved process, 251 
" Wattlce's •• •* 250 

Tar-coal, its products, 288 

Telegraphic commutator, . 146 

Telegraph, electric, In India, 144 

** ** Farmer's Improve- 

ments in, 144 

** ** Mediterranean sub- 

marine 149 

« ** wires, discharge of 

electricity ftt>m, 140 

« *» w Induction of 

electric currents in, 14T 

Telescope, Lord Rosse's, revelations of, 880 

** photoirraphlc 178 

Temperature, effect of dight changes on 

marine animals, 858 

Thermo-electric currents, 148 

Tlionmometers, defn'ccs and lero of; 189 
Thomp«on'^ circular self-acting crate, 184 
Tlde-cuages and electric registers, 150 

Titanium; metallic, 218 

Torpedo, anatomy ot 851 

Tree, fossil, found within the Arctic cir- 
cle, 810 
T^ee^ novel machinery for felling, 115 
Trce-nalK marhlne for making, 86 
Truck, safety roll-roa<l, 62 
Tunnel between England and France, 26 
Tnyre, for smith's hearth^ Improved, 67 
Typo, Improvements in the manu&c- 

ture of, 229 

" setting bv machinery, 110 

" machine 'for dbtributing; 109 

Typographer, Jones's, 107 

Tyres, steel, * • 66 



Vegetable and animal kingdoms, distlno- 
tlons between. 
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IMPORTANT 

LITEEARY AND SCIENTIFIC WORKS, 

PUBLISHED BT 

GOULD AND LINCOLN, 

M WA8HZNCMPON BTBXBT. BOSTOW. 



ANNUAL OF SCIENTIFIC DISCOVERY; 

Or, Tear Book of Facts in Science and Art. By Datid A. WBLL8, A. H. 12mo, 
cloth, 31.25. 

ThU work, commenced in the jeer lasO, end issued In tiie month of Jurauy, ■annallj, embmeM 
en enumeration and description of every important Invention, Diecoveiy, or Sctentifle Theory, re- 
ported during the jear. Each volume if distinct in itself, and contains ■xtibm.T vsw xattsb, 
with a fine portrait of some person dlstingnished (br his attainments in science and art. 



LAKE SUPERIOR; 

Itfl rhfsical Character, Vegetation, and Animals. By L. AoASSiz, and othen . One 
Yolume, octaro, elegantly lUuBtrated. Cloth, S3.60. 

THE PLLTIALITY OF WORLDS. 

New Edition. With a SmPFLSMETVTABT Dialooux, in which the anther's reriew- 
ers arc reviewed. 12mo, cloth, $1.00. 

This masterly production, which has excited so much interest in this eonntry and in Europe, will 
now have increased attracUon in the Sufpi.u(knt, in which the author^ r eview e rs are triumphantly 
reviewed. 

COMPARATIVE ANATOMY OF THE ANIMAL KINGDOM. 

By Prof C. Th. Vow Sizbold and H. Staxxiub. Translated, with Not**, Ad- 
ditions, &c., By Wajldo J. BuuKETT, M. 1). One rol., octavo, cloth, ?3.00. 

This is unquestionably the best and most complete jrork of Its class ever yet published. 

'WORKS BT HTiaH MniTiMR. 



THE FOOTPRINTS or the CRExVTOR; 
or, The Asterolepis of Stfomness. With 
Illustrations. Memoir of the Author hy 
Locis Aqabbiz. 12uio, cloth, f 1.00. 



MY 8CHOOI-S and SCHOOLMASTERS ; 
or, The Story of my Education. With 
an elegant likeness. 12mo, cloth, $1^25. 



THE OLD RED SANDSTONE; or, New 
Walks in an Old Field. Illnstrated with 
Plates and Geological Sections. 12mo, 
cloth, fl.OO. 



FIRST IMPRESSIONS OF ENGLAND 
AND ri-S PEOPLE. With a line En- 
graving of the Author. 12mo, cl., 81.00. 

A thrilUnirly interesting, and very Instructive 
This Is a personal narrative of a deeply interest- .hook of travels j presentlnc the most perfectlv lifts 
inf ■"<! instructive character, concerning one of |like views of England and its people, lo be found 
tiie most remarkable men of the age. in the laufoage. 

Dr. Bi;cu.A:ro said, " He would give his left hand to possess such powers of description as this 
man." 

THE NATURAL HISTORY OF THE HUMAN SPECIES. 

lU Typical Forms and Primeval Distribution. By Charlfji Hamilton Smith. 
With an Introduction, conUining an Abrtract of the Views of Bhimenbach, 
Prichard, Bachman, AgasMiz, and other writers of repute. Bv Samukl Kmkic- 
JLAMD, Jr., M. D. With elegant Illustrations. 12mo, cloth, $1.25. 

It is a book of learning, and fbD of Interest, and may be regarded as among the eomparatlTely llnr 
nal eontribatloDS to sdesee. — [Chrlsttan Witness. 
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TALVABU worn VOHUIKD BT OODXD A^ UIOOUI, 



THE8ATJBXJS OF ENGLISH WOBDS AND PHBASB8. 

8oekwMed«adMimM<dMfoflwlBirtitl»wwiMlwrfMMi.Miliw^ 
eomixMitiaii. Bj¥mm Mask Boanrrsinrlnd and Bdilid,iritk a UtoT 
Fore%n Wordi DeABed la Enclith, tad otter addltiom, by Babvas 8xAJH^ DJ)^ 
Presideiit of Brown Unhrerutj. A New AinerteMi, from tiw late itanoljpt 
London odMon, with A M m mu mm amd iMgaovonn*. IBno^aMh, 



Thh mSIUam ttmMwM i^yoiftiiif ■iditliiiw of wwtda aad pfcww sot is thb brouH 
■aklng it la an nspaeti mobb rvix as» rssrscT tmam tu aothob^ xnnos. Tte 
hM ■lnwrtj liiumn iwof ■i^iMliiJ Mitkalif . Iwiili !■ ftto 



THE BLE1CENT8 OF GBOLOOT. 

Adapted to Sefaools and CoOoMi. With noMraH lUMtntkai^ ^f J.B.Loo«n, 
Lewisbarg Unlreraitjr, Fa. iSmo, eloth, II ola. 



. It b MirpMMd bj no vwk btfen lh« 
itMSen wm exunlM tiM wofk Md pal tb* JnrtBOi of Mr noMihi to Ikt iHlof kit Jnlponl ■•« 
•spcricBC*. — M. D. AirmBBtov, LL.IX— [PXfcofHoebiMtM Pa l f il^, B. T* 




This UJwt mull •wortcMbBMdadfbcdlovMhoofa. BAooUtaotti 
■n tiM Nhooli of tiM kiuL— [N* T. OlMerTsr. 

THE EARTH AND MAN. 
B7 Prot Abvold GUTOT. With miutrations. 12mo, olcCh, fliE. 

lOTLUraCE OF THE HISTORY OP SCIENCE UPON INTEUECTUAL BDUCAnON. 
By WiLLLAJC Whxwxll, D. D. 16mo, cloth, 25 cents. 

PRINCIPLES OF ZOOLOGY. 

With niostrations. By Louis Aoassxz and Anousrus A. GtOULd. 12mo, cloth, 91. 

Thii worlc plaecf na in potseasion of infonnation half a centniy in adranea of aU oar a i o ieat My 
vorlu on thia sulgect. — Paor. Jambs Hall. 

A work emanating tnm §0 high a aonrce hardly rc^nlrea commendation to gire it eoireney. Bimpla 
■ad elementary In Ita atjrle, full in ita lllnatratlona, comprehenrire in Ita nag*.— [SiHiman'S Joanial. 

Th« beat book of the Idnd in our language. — [Chriatian Examiner. 

Zoology ia aa iatenoting acience, and ia hero treated with a maaieily hand. — [Sdcatifle Amarleaa. 

THE LANDING AT CAPE ANNE; 

Or, The Charter of the First Permanent Colony on the Territory of the Hasfachosctts 
(Tompanir. Now discovered and finit published from the ongi$tal nuMuseripi. By 
John WiaoATX TuonsTosr. Octovo, cloth, 91.fiO. 

GEOLOGICAL MAP OF THE UNITED STATES AND BRITISH PROVINCES. 

With an Explanatory Text, Geolo|irical Sections, and Plates of the Fossils which 
characterize the Formations. l)y Julks Marcou. Two volumes. Octavo, cloth, 

e8.oo. 

a^ The Map ia elegantly colored, and done up with Unen cloth back, and folded in octavo 
Ibnn, with thick cloth covera. 

KNOWLEDGE IS POWER. 

A Tiew of the Productive Forces of Modem Society, and the Reralts of Labor, Cap!- 

tml and Skill Br Crakl»i Kxioirr. With nnnerooi IlIu8tration5. American 

mISdoB, Perilled, with Additions, by I>kv\i> A. Wills, editor of tte " Annual 

- -^««««o i>i«.T«T .» n»o. <io«^»». ^ 



TALVABLE WOSES PUBLISHED BT GOULD & LUrCOLB, BOSIOH. 



CTCLOPMA OF ANECBOTES ^ UTI&AmB AN» THE HNS AKTS. 

A choice 0e]«etk>n of Anecdotes of the rArloiu Ibrms of Literature, of the Arts, of 
Architecture. Eugravings, Music, Poetry. I'aintiiHr and Sculpture, and of the most 
eetebrated Literary Characters and Artists of dmbrent Coontries and Ages. ke. 
By Kazutt Abvink, A. M. With numerous lilustrations. 726 pages, octavo, 
cloth, •8.00. 1-^ » » 

m» ia nnqiicitioiiably Htf ehoicatt eoDeetira of avbcdotbs ersr pnUklMd. It eontBi&i Tnaai 

TBOCSA^D AXD rOKTT AXBCUOTKS, lUlcl more than OXK UCXDRBDAMD riVTT Illustbatioxs. 
II Is itdmirably adapted to literary and «ckntiflc men, to artists, mechanics, and others, as a Dic- 
TioxABT roK BBrsuBXCB, in rcUiion to fjctf on the nomberless fulqecti and ehsnctert Intro- 
duced. 

imO'S FOPULU CTCUPIDU W HBUCAl UKMTDBE. 

Condensed from the larger work, by the author, John Kitto, D. D. Assisted by 
Jamks Taylob, D. D. With over 500 lUustrations, Octavo, 812 pp., cloth, 83.00. 

This work answers the purpose of a commentary, while at the same time it Aimlshes a complete 
IhcTtoxABT or TUB UiiiLB, embodying the pn>ducts of the best and most recent researches 
In biblical literature, in which tlie scholars of Europe and America have been eufpigcd. It is not 
•nly intended for ministers and theological students, but Is also particularly adapted to parents, 
SaMiath-eehooI teachers, and the great body of the religious public 

HISTORY OF PALESTINE. 

With the Geography and Xatural History of the Countrv, the Customs and Institu- 
tions of the Hebrews, etc. By Jouar Kitto, D. D. With upwards of 200 lilus- 
trations. 12mo, cloth, 91.25. 

Bcyoad all dispute this is the best historical compendium of the Holy Land, ftom the days of 
Abraham to those of the late Pasha of Egypt, Mehemet All. — [Edinburgh RcYiew. 



In the numerous notices and reviews, the work has been strongly reeommended, as not only 
■dmirably adapted to the r amilt, but also as a text-book for Sabbatu and wbbk oat scuools. 

CHAMBERS'S CYCLOPAEDIA OF ENGLISH LITERATURE. 

Two htrge imperial octavo volumes of 1400 pages; with upwards of 800 elegant Illus- 
trations. By KoBBRT Chambkks. Kmbtxi&ed cloth, 95.00. 

Tills work embmces about obb THorsAXD authobs, chronologically arranged and classed 
M PoeCi, Historians, DramatisU, Phllosophen, Metaphysicians, Divines, etc., with choice selections 
Cram their writings, connected by a Biogrsphicai, instorical, and Critical Narrative; thus presenting 
aeomplete view of English literature from the eariicst to the present time. Let the rMder open 
where he win, he cannot fall to And matter for pro9t ami delight. The selections are gems — 
Infinite riches in a little room i in the hmguage of another, ** A wuout EjroLisu laBBAar rt'SBD 

]K>W3r INTO OXB CUBAF BOOB I" 

CHAMBERS'S HISCELLANT OF USEFUL AND ENTERTArSTNG OOWLEDGB. 
By William CnAMBEOs. With Illustrations. Ten vols., 16mo, cloth, 97.00. 

CHAMBERS'S HOME BOOK AND POCKET MISCELLANY. 

A choice Selection of Interesting and Instructive Beading for the Old and the Young. 
8ix vols. 16mo, cloth, 93.00. 

This work is ftilly equal. If not superior, to either of the Chambers^ ottier works In Interest, 
eoatainlng a vast fUnd of valuable Information, ftimishing ample variety for evtry alaaa of readen. 

CHAICBERS'S REPOSITORY OF INSTRUCTIVE AND A3OJSIN0 TAPERS, 

With Illustrations. 16mo, cloth, bound, 4 vols, in two, 91.75; and 4 vols, in ont, 91^. 
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THE ISLAim HOUEi 



THE AMERICAN STATESMAM"; 

Or, DhBtnttoiM of tb* U 

■nd Inrtnietion of Amt „ 

mu ainnntiiuw. Uoo, d««ti, 76 cl*. 

THE OUIDINa STAB; 



Or, the B 



eGod'i 



. Br Lonia. 



T HW AUrWEUj E 



. Iflmo, citith, SO cli. 



ir, Turning Over i N'ew 1> 



With Illiutntlong. IGmo, clotta, gilt, 6$ eb 

AMEHIOAIT BISTOBJSS, BT JOSEPH BAXVABD, 1 

PLYMOUTH AND THE PILGRIMS ; KOMAXrEOFAMEltH 
or, iDcklcula of Adrvulon In Hid Ilia- or, an Accoiuitor Ilia Eirlr Hattlemcin 

torj of the Flnt StMllcn. M'lm IIIu»- orKorth <'arolinaai:d VlnifuU. WItk 
trUiODi. 16mo, clotli, GO c(>. IlluacnUioDB. IGmo, clotlj, SO cu. 

ITOTELpES OF TIIK^NEW' WORLD. ]tRAGIC SCENES In _^the HMorr or 



The Advcntorea ai 

FimEiplop 

Illa^ntloni. 



I DiscDV. 



lofth 



^JtVl^ 



icOIUFi 



iL ^Tlthl YBrlboi IntcnftlDE crmti occimliia bi 

*. Ilic earir hlitorr of Amoriea. Wilt 

I lUtutnidoiu " '- ■ - - 



. Iflmo, eiMb, 00 et*. 



'WOBSfl BY THTI BEV. EARVBT TSTEWCOXB. 
HOW TO BE A UAIf. A Book for Bora ; 

containing u«ful illnli on Iho Forma- 
tion of ChancUr. CloUi, gill,COcti. 
ANECDOTF^ FOR BOYS. Enlertainli 
Aoocdotoi and Kamtlrn. Ululnili _ 



R ANECDOTFJ FOR GIRLS. Entrrialn- 



. cVM\,^\viau>. 



YALUABLE WORKS 



PUBLIBUISD BY 



GOULD AND LINCOLN, 

50 WA8HXlfa>TON 8TBXET, BOSTON. 



THE CHRISTIAN'S DAILY TREASURY. 

A Sellgioos Exercise fbr Every Dar in the Year. By £. Tsmpls. A new and im- 
jHTored edition. 12mo, cloth, 81-00. 

; tn eroy Ckxittfaa. It la Indeed • ** Traaniry " of godd thingi. 



THE SCHOOL OF CHRIST; 

Or, Christimnity Tiewed in its Leading Aspects. By the Ker. A. L. R. Foots, 
author of *'• Incidents in the Life of our J5aviour," etc. lOmo, oloth, 60 cents. 

THE CHRISTIAN LIFE, 

Social and Individual. By PETEn Batke^ M. A. 12mo, cloth, SI .25. 

TIm demand fbr thia eztnordinaiy work, commencing befbre ite pablleation, ia atUl eager and eon- 
atanL There U but one voice reapeeting it ; men of all denominationa agree in pronouncing it one of 
be moei admirable worita of the age. 

• GOD REVEALED IN THE PROCESS OF CREATION. 

And by the Manifestation of Josus Chri.st. Includinff an Examination of the Derelop- 
roent Theory contained in the " Vestiges of the 2<aitnral History of Creation." By 
James B. Walker, author of ^' Philosophy of the Flan of Salvation." 12mo, 
cloth, S1.00. 

PHILOSOPHY OF THE PLAN OF SALVATION. 

Bran Axxrican Cmzrar. An Introductory Essay, by Calviit E. Stowe, D. D. 
new improved edition, with a SupPLEscEirrARY Chapter. 12mo, cloth, 75 cts. 

Tkia book la ganermlly admitted to be one of the beat In the EngUah language. The wtwk haa been 
timaalatcd into aevezml diiftrent languagea in Europe. A capital book to droulate among yonng men. 

A WREATH AROL'ND THE CROSS ; 

Or. Scriptnre Truths Illustrated. By A. Mortox Browv, D. D. Reeonunen- 
aatory Prefkce, by Joinr Amoxll Jam ks. Beautifhl Frontispiece. 16mo, cloth, 00 
cents. 

THE BETTER LAND ; 

Or. The Believer's Journey and Future Home. By Rev. A. C. THOXPflOxr. 12mo, 
dotb, 86 cents. 

A moat eluurmlng and Inatmctlve book fbr all now journeying to the "Better Land," and 
eapecially Hot thorn who have fkienda already entered upon ita never^nding Joya. 

THE MISSION OF THE COMFORTER. 

With copious Notes. By Julius Charlka Hare. With the Notes translated 
for the American edition. 12mo, cloth, S1.25. 

DR. WAYI^VND'S UNIVERSITY SERMON 
Delivered in the Chapel of Brown University. 12mo, cloth, Cl.OO. 

THE RELIGIONS OF THE WORLD. 

And their Kclntions to Chri!«tianitv. Bv Frederick DErnsow HAimicx, A. M., 
Trofbssor of Divinity, Kin;;> CoUcj;^. liOndon. ISmo, cloth, 00 cts. 

(5) 



TAEOUEI WWMM nVSMBED BT (BNIIIXII A^ JEXMUfl mIMk. 



SACRED BHEIOBIC; 



Or, Coopodtka ud IMivtiy of BemuMh Br Hsncv 1. Bmsr.FNl 
KewtcM XbMliidtettI Inlltiitkw. Inelaiiiig FNiMor Win% MMi «» 
ponuMoiit Pkcuohioc. Ikao, 76 ett. 

THE PBEACHER AND THE KING; 
Or, 



»r.Bcwd«]oMliitk»CowiflfIioiriiXiy. AmA««etgftipt ilrtiia""'!^ 1«» 
Translated fhioi CIm VMndi of L. F. BcmonraB. irnh ui IntradaellM by the 
Ser. GsoBOX 1*DTXB, D. D. Kcw cditkMuwItliAAM I4kHMH»u4A8hMk«C 



cditkMu 
tile Anthor^ Lift. Utao, elotk, flJft. 

It oomUnca •ttbatuitlal htatoqr «Uk Ikt MglhMl ( 
ttat it cu hivdlj M 10 iad nadHi of I 



ISE PRIEST AND THE HUQXTENOT; 



Or,FMNmrtiaBiBllwAgaorLMltXV. Tnaiktit ft— tfc» Wt mih tf ItlT. 

onmt. 2 vols., 12mo, cloth, iS.S5. 

ay*ThiBtotit4y»iBMteity p tq d a e fli»,faBofla t i i ii t, sa d ia^yb>«tdQiwaaiO«eqftta 
Pkottitaat woclu of tbe agt, 

FOOTSTEPS OF OUR FOREFATEmEtS. 

Wliat tbej Sullbred and what they Sought. Deaoiihing Localitiet and pot iimjin g 
Penonages and Events conspicuous in the Struggles for UcUgioaa IloaKiy. By 
Jambs G. MiAU. Thirty-six tiue IUurtratioiis.^Btmo, 91^. 



An exceeding entertaiahig worii. Ths icsdcr Mon bMOiBWMda«i^«Btntda«dthatlMiads 
ltdlfleiihtoliiyMMetlMlm>kltUtataiMd.--CCli.FKlMrM^. ■ 
A work alMorbinfijr intenatiiic, sad veiy laitraetty*.— (Wsstam lit : 



MEMORIALS OF EARLY CHRISIIANnT. 

Presenting, in a graphic, commct, and popular fonn,Memorable Events of Early 
EoclesiMtical mstorr, etc. By Jamxs G. Miaix. With numerous elegant HIbb- 
trations. 12mo, clotn, Sl.OO. 

aV- This, liks the •*rootrt«pt<iroarFonfkthexf,''wUllMibaad»woriKaraB 
WORE& BT JOHN HARRIS, D. D. 



THE PRE-ADAHITE EARTH. Con- 
tributions to Theological Science. 12mo, 
cloth, fl.OO. 



THE GREAT TEACHER ; or, Charao- 
teristics of our Ix>rd*s Ministr}'. With 
an Introductory Eraay. Bv'H. HuM- 
PUBicY, D. D. 12mo, cloth, '85 cts. 



MAN PRIMEVAL ; or, the Constitution 
ond Primitive Condition of the Human THE GREAT C03IMI8SIOX ; or, tho 
Being. With a fine Portrait of the Au- Christhin Church constituted and cliarg- 
tlior. 12mo, doth, f 1JH». | ed to convey the Gospel to the World. 

lutroduetoiy Enay oy.W. R. Wii^ 

Constitution and Probation; beinetlie 
third volume of *' Contributions to The- 



PATRIARCHY ; or JHE FAMILY. Its ii ams, i>. i). 12m'o, clbth, 91M, 



logical Science." 91.25. 



ZEBLOON : Or, the Moral Claims of Sea- 
men. 18mo, cloth, 25 cts. 



PHILIP DODDRIDGE. 



His Life and Labors. By Jomr STtyuairroir, D. D., with beantiflil Ilhimliiated 
Title-page and Frontispiece, lemo, cloth, 60 cenU. 

THE EVIDENCES OF CHRISTIANITY, 

4i exhibited in the writings of Its spolojrhtK, down to Augustine. By W. J. Box.Tcni, 
"tf Gonville and Coins College, Cambridge. 12ino, cloth, 80 cents. 



YMiTTABIJE WOBKB FTTBLIflHED BT GOTIID & UVOOUT, lOflOV 



'WOBKS BT DB. TWSEDIE. 



GI^D TIDINGS ; or, Tbc Gospel of A LAMP TO THE PATH ; or, the Bible 
Vetice. A sorieei of I>aily HediutioiiSi ■ • •' - - -- ... — .. 

for Cbristiiin Disciples, by Ucv. W. K. j 
TwKEDiB, I>. D. With elegant Illuii- 
trated Title-page. 16iuo, clotii, G8 cts. 



THE MORN OF LIFE; or, Fjcamplc« 
of Female Excellence. A Book for 
Youug Indies. Itimo, cloth. Lt pre**. 



in the Heart, the Uotoe, and the Market 
Place. With an el^;ant Ulnstrated 
Title*page. 16mo, clotn, 68 cts. 



SEED TIME AND HABVEST: or, Sow 
Well and Beap Well. A Book fur tlie 
Young. With an elegant Illustrated 
Title-page. Itfmo, oloth, 68 eta. 



m^ Th« above works, hj Dr. Tweedle, are of nnlibrm lixe and ityle. They are most charm' 
bkg, pioiu, and Initructive worki, beautifully goUcn up, and well adapted Ibr **£pUt-books.** 



"WOBES BT JOHir AlTGEIiIi JAMES. 



THE CHUnCH 3IEMBEKS GUIDE; 
Edited by J. O. Chouj.ks, D I>. New 
edition. With an Intrtxiuctory Essay by ^^ ^^^ ^^ ^^ ^ 
Kev. UUBBARD W12C8LOW. Cloth, 88c. thu popular author. 

THE CHURCH IN EARNEST. Seventh thousand. 18mo, cloth, 40 cento 



CHRISTIAN PROGRESS. A Sequel to 
the Anxious Inquirer. 18mo, cloth, 81c. 

one of the best and most useftil works of 



MOTHERS OF THE WISE AND GOOD. 

By Jabkz Burks, D. D. 16mo, oloth, 75 cento. 
We wish It vers la emy fiuniljr, and read bj vtnj BBottier to ttM laad.— (^flktraa Obeerrer. 

MY MOTHER; 

Or, Recollections of Maternal Influence. By a New England Clergyman. With 
a beautiful Frontispiece. 12mo, cloth, 76 cents. 

This U one of the most charming books that have Issaad from the iweas fcr a loaf period. ** It is,** 
sajs a diatinguithed author, ''one of those rare pictures painted ftom Ufb wift the exquisite skill of 
one of the * Old Masters,* which so seldom present themselves to the amateur.** 

THE EXCELLENT WOMAN. 

With an Introduction by Rev. W. B. Spbaouk, D.D. Contolnfngtwenty-fbariplen- 
did lUuatrationa. 12mo, eloth, f 1.00 ; oloCh, gilt, S1.75 ,- extra Turkey, 92.60. 

•^ This elegant rotume is an appropriate and valuable **|^ book** ftir the huabaad to praeent the 
wUb, or the child the moth4>r. 

MEMOllIES OF A GRANDMOTHER, 
By a Lady of Mamachnsetto. 16mo, cloth, CO cento, 

THE MAIOUAGE RING; 

Or, How to make Homo nappy. By Johx Amokll Jaxu. BtasUftil l]]u«trated 
edition I6mo, cloth, gilt, 10 cento. 

A beautfftil T<dume, and a veiy suitable present to a newly-married eoaple. — [^. T. Chrl«tian In- 
telUgcncer. 

WORKS BT WTT.TJAM B. -WTT.T.TAMB, D.D. 



BELIGIOUS PROGRESS: Diaeour^ 
on the Development of the Christian 
Character. 12mo, doth, 86 cto. 

This work is from tiie pen of one of &• tariglht- 
cst lights of the American pulplL We scarcely 
know of any living writer who liai a finer com- 
mand of powerful thought and glowing, imprse- 
sive langnage than he. — [Da. SrEAOua, Alb. Atl. 



LECTtTRES ON THE LORD*S PRAYER. 
Third edition. 12mo, cloth, 85 cto. 

Their breadth of view, strength of Icnrie, and 
stirring eloquence fdaoe them among the veiy best 
homiliticaleflbrtsoftheage. Every page is fUIl of 
suggestiont as well as eloqueaee.— Ch. Parlor M^. 

MISCELLANIES. New hnwoved adl- 
tion. Prie*r§du€td. ]2mo, 91.26. 
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TALVABLE W0BK8 FTTBUBHED BT GOULD & LINCOIJr, BOinV 



TIIE CRUISE OF THE NORTH STAR; 

A Xnrratirc of the Excursion of Mr. Ymnderbilt'i Fkrty, in ber Voyage to Enf^ni, 
ICuKhia. IkMunark, France, Spain, Italv, Halta, Turk^, Madeira, etc. By Ber. 
Joii^f OvEUToir Cbouleb, I5. D. With elegant niunrationa, etc ISmo, ekth, 
gilt back and ildofl, 91.60. 

VISITS TO EUROPEAN CELEBRITIES. 
By the Bov. Willi ax I). Spraoue, D.D. 12mo, doth, Sl-00. J 

A Miicf of uraphie and llfi>-]ikc Pcnonal Rk etches of many of the moat dUtingaished mea aad 
vuinpii of Kunipo, with whom the author bc-caiiic acquainted in the coune of aerexal £uropeni toaiii 
where ho aaw them In their own homuf and under tlic moat advantafieona cireumataaeea. '^Itvunj 
uiiifiirm euatiim, after every auch IntcrA'icw, to take copious memoranda of the etmreraation, ioelt:^ 
ing an account of llie indlvlduol'a ap|icarance and manncra j in ahort, defining, aa well u I coaldi 
the whiile iminvasion which hia phyalcal. Intellectual, and moral man had made upon me." Frum 
tlii> mi-inoraiida thua made, the material for the present Instructive and exceedingly iatereitiag 
volume ladvrive<l. Bealdoa these "pen and ink ** sketches, the work contains thfl iMcrdi attndisa 
of a rxc SIMILK or tub aioxATUME of each of the puraona introduced. 

PILGRI^LVGE TO EGYPT; EXPLORATIONS OF THE NILE. 

With Obpun-atiuiip, illuKtrativc of the 3[niiners, rustom«», etc. By Hdn. J. V. C. 
Smxtu, il. D. With uuiueroiu elegant iiliigruvings. 12mo, oloth, $1.25. 

THE STORY OF THE CAMPAIGN. 

A complete Narrative of the War in Southern Russia. Written in a Tent fai 
the Crimea. By Mqjor E. Bruce IIamley, author of "Lady Lee'a Widowhood." 
With a new and complete Map of tlio Seat of War. 12mo, paper covers, 87| cts. 

POETICAIi ^WORKS. 
MILTON'S POETICAL WORKS. With POETICAL WORKS OF SIR WALTER 



Ufe and Elegant Illnfrtrationf>. I6mo, 
cloth, 81.00; line cloth, gilt, $1.25. 



SCafT. With Life, and Illustrations on 
Steel. 16mo, cl., 81 ; fine cl., gilt, 913&. 



COMl'LETE I'OETTCAL WORKS OF WILLIAM COWPER. With a Life, and 
Critical Notices of his Writings. With new and elegant Illustrations on Steel. 
IGmo, cloth, 81.00; tine cloth, gilt, 8125. 

09** The aI>ove Poetical Works, by standard aiithors, are all of unlibrm size and style, printed on 
fine paper, from clear, distinct type, with new and elegant illustrations, richly bound in fbll gilt, tnd 
plain ; thus rendering them, in connection with the exceedingly low rieiCE at which they are 
offered, the cheapeat and moat dcairable of any of the numerous editiona of these author's works new 
in the market 

LIFE AND CORRESt»OXDEXCE OF JOHN FOSTER. 

Edited by J. E. Ryland, with Notices of Mr. Foster ns a Preacher and a Com- 
pauiou. By John SuEPrARD. Two volumes iu one, 700 images. 12mo, cloth, 81.25. 

In aimplicity of language, in miy esty of conception, in the eloquence of that conciseness which eoa* 
Teya in a short sentence more meaning than the mind darea at once admit, — liis writings art 
unmatched. — [North British Bcvicw. 

GUEDO AND JULIUS. 

The Doctrine of Sin and the Propitiator; or, the True Consecration of the Doubter. 
Exhibited in the Correspondence of two Friends. By Frederick Augustus 0. 
Tholuch, D. D. Translated by Jonathan Edwards Kyland. With an Intro- 
duction by John Pyb Smith, D. D. 16mo, cloth, 60 cents. 

^ NEW AND COMPLETE CONDENSED CONCORDANCE 

Tothe Holy Scriptures. Bv Alexander Cruden. Revised and ro-cditcd by Rev. 
David Kinq,L.L. D. Octavo, cloth backs, 81.25; sheep, 81.60. 

C8\ 






THESAURUS OF ENGLISH WORDS AND PHRASES. 

80 Classified and Armnged as to Facilitate the Expression of Ideas, and Assisf 
is Literary Cumposition. By Pktbii Mark Roget, late Secretary of tibe Royal 
Society, and author uf tho ** Bridgewator Treaiiae," eto. KoviAcd and Eiw 
larged ; with a Li»t of Foreigx Words and Expressioxs most frequently 
oconrring in works of general Literature, Defined in English, by Barnab 
Sears, D.D., Secretary uf tho Massachusetts Board of Education, assisted by 
jereral Literary Gontlemou. 12mo, cloth. $1.50. 

4^ A work of groat merits admhiibly adapted as a text-book for schools ana coneges, and ot 
Sigh tanportoncQ to ever>- American Mholar. Among the numerous commendations received 
torn the press, In all directions, the publUhers would call attention to tlM following : 

ITc arc gkul to see the Thesaurus of Rnpllsh Words republished In this country. It Is a most 
Vitaable work. Klvinu the rc«ult!i of many yean' labor. In an attempt to dassUy and arrance the 
words of tho English t<^nsue. so as to facflltato the practk?e of composition. The purpose of an 
ordinary dictfunar>' Is to explain the meaning of words, while the object of this Thesaurus Is to 
eoDate all tlio wunU by which any given Idea may be expressed. — Putnam'* Monthlw. 

This volume oflers the student of English composition the results of great labor In the form 
«f a rich .and co;iious vocabulary. We would commend Ihc work to those who have charge of 
academies a»d high schools, and to all students. — ChrUtian Observer. 

This Is a novel publication, and is tho first and only one of the kind ever Issued In which 
words and ptiratios of our lungiinge are classlQed, not according tD the sound of their orthog- 
XKstoy, but strictly according to their signiUcatlon. It will become an Invaluable aid In the 
oommniiicat'.on of our thoughts, whether lipoken or written, and henr«, as a means of improve- 
Blent, we can recommend it as a work of rare and excellent qualities. — Scientific American, 

A work of great utility, it will give a writer the word he wants, when that word Is on the 
ttp of his tongue, but altogether beyond his reach. — X. Y. Timet. 

It Is more complete than the Knglish work, which has attained a Just celebrity. It Is Intended 
to supply, wltli res])cct to tlic English language, a desideratum hitlierto unsuppiled in any 
laDfna;;e, namely, a collection of the words It contains, and of tlie Idiomatic combinations 
pecuiirtr to it. arraii;:i>«l, not in alj-liabctiail order, as they are In a dlctlonar>', but according to 
the itk'o* which they express. Tlio purpose of a dictionary Is sbnply to explain the meaning 
of words— the word being given, to find its slgnilicatlon, or the Idea it Is Intended to convey. 
The object aimed ut here is exactl>' tlie converse of this : the idea being given, to Und the word 
or won Is by wliicli that idea inoj' ho most fitly and aptly expressed. For this purp le, the words 
and phrases of the iunguugc are here classed, not according to tlieir sound or their orthography, 
tat strictly according to their signiQcation. — Xcw York £vcning Mirror. 

An lnvnlual>ic companion to persons engaged In literary labors. To persons who are not 
tedllar witli f()rci;in tongues, the catalogue of foreign words and phrases most current In mod« 
cm literature, which the American eilltor has appdhded, will bo very M9ef\al.—Pretbifterian. 

It cxist-i the vrhiAc Englisli language Into groups of words and terms, arranged In such a man* 
Bsr that the student of English composition, when embarrassed by the poverty of his vocabu- 
isiy, may siipidy hhnsclf immediately, on consultUig It, with the precise term for which ho has 
occasion.— Wieio York JSvening Poet. 

This to a work not merely of extraordinary, but of peculiar value. TTe would gladly praise It, 
Vsaything cuuld add to tlio conslderatlun held out by the title-page. No one who speaks or 
writes fur tho public need be urgod to study Rnget's Tliesaurus. — iStar qftfu \rcst. 

Every writer and speaker ought to possess himself at once of this manuaL It Is far trom 
being a mere dull, dead string of synouymes, but It is enlivened and vivified by the clasbU^big 
and cr>'stalllzlng power <if genuine philosophy. We have put it on our table as a permanent 
flztnrc. as near our left hand as tho lilblo Is to our right. — CongregattomdUtt. 

This bonk is one of the must valuable 'ne ever exandned. It supplies a want long acknowlr 
edged by the best writers, and supplies It completely. — Purtlund Advertiser. 

One of the most eflilc-ient aids to composition lliat research. Industry and schoUirshlp, have 
ever produced. Its o) Ject Is to supply tho writer or speaker with the most felldtous terms 
for expressing an idea that muy be vaguely floating on his mind } and, indeed, through the 
peculiar maaruT of arrangement, lileas tliemselves may be expanded or modified by reftoence tu 
JCr. Boget's slucldaUons. — Albion, N. Y. (a) 



ANNUAL OF SCIENTIFIC DISCOVEftl. 



S0TICE3 OF THE PEES 

•Mdtblnitvhieh hu IniMilml Im flu ■clpuline worUI A 
taTt ■acwaJ Ihd mltiiiitLaD or ilui Int j^irioua vdJtorm. vft 
" ';«blgllily «■■-'■' ■■■ ■•■ ' »-' "— ». 



"llill li ■ hltrlil/ 'lla»b)a «urk. 17b hivs hero bniiiRliI lugi-lhrr in ■ Toliiia* dF idn]» 
nu UK. -)J liK laiulinit iliKuTurla uxl IrmniUmi which tiiix' <li'liniiil->hiil Uw piM 
fav. Liku llic Ituid un Ibe dul-ptiiW. ' II uiirliii the piwivu uf Iho t^: Tlie plia im 



Ok pnif imi uf nodcru diin>«BrT •»! miruOaa.'~nttliiii Ctitriir, 

le Ui ovciT oiwi iinl Kmul)' hcilliiiiB Lha dunuku 



"iMKh ■ ki^ to Ibr lumtrriB uri facta uf Kienliilc aUBoierj Bill ba c>«TVh(n tnl 



•»>; Ut« iTpli>li> wiih lottwit, uhI oi 






linr Inn larniinl n 
hclWrluuid Willi Ihrin 

"Tlila !■ nw ••( ilw nHMt itlitMr wiiriu wkldi the pn-M bat hnn^l IbrDi narlM lb* 
■mml )w. A cmuiT uiiiuiit at nwlU uid niluililii lufuriiituiiiii emwi IH oUuMii 

••Thi* ImpiirtaBt tnliimr will prorp ou nr Uw iniiM acnmbibh] lu uiir (Minmultr IW 
tM tppwrd bir ■ 1<HI1{ lliuu.''— f lurvblKf .hurnml. 

'Thti lp B nnl niliina iini ■ narTiil me. Surh a bunk tun bnrj bivn wiiUra la Asm- 
toa. ■l<bivklrccriTO*wlr}(Hqir«klpaUgniNjV-''--'<ura'V)c-4»>-'»*>.Viv Inr*. 

■ It aui4ii a wanl low hh. hoih uivnf inn irf ».)««■ aiid I1>e pn<|il>-. Nu ana wba 
Inh an] Inlan'.t in the imrUnKHl pn«R« .if the up-, i» nnliuuc ..r ■rtiiin, wis m 
pbulun«.-llnhlavi«uiwi.«ni^tob««.lhiHUU. A >vry roploiii and HOhM* 
MiiclRaiHwalliwnh-daldlghllliiqilirlfii."— PM. c»r<<Ii« rMmmlr. 

•>OneurUKiini>i<tuM>fulb»A*aribaitnr. Eivry puu nfU onliiix khh vmM In 
knoalhu, and Ibm.' will be no >aMe of liuw In lia umly-'-^YirfM iitmMnt. 

•• It 1* piuelNdj audi a mitk at will be hailed wUb ph^aMrc br Ibi' nnlliliHia «r lualU 

Kmden who ri<;Hlri> lii hanf. in ibn chK of oaok jrar, a pniperlT dlii^i.'d ncofd 14 
nv^n in uhTu) knmlnlim The pnrJBct uf ihe silliiin b an uierUrut ia%, ud dn 
Mm* awl va cvaaani VKamT—Mirti jliii(Ffe«, nUtMfMi*. 
■'Tfairanoat valuabla raluiDe.'' — Oarltiun (S.C.) Cturirr. 

"TbnaarnR'WWuriuiirtheiwaMii wbDH anii«niiia wn han>DnllP«l wllh nni*al» 
MiiHUiAdi<>iilbBil1ilai|ilmiral>lv maniwl. ^fhe em-«liin liilcrw* of lh» aiil^aaa to 

whirh Uuj; an. liUHllol bjr in tkilfd ediia».aoliile'li Id a'warat nwpilgu brallAi 
Haaili a Klid lul tuctul lMiriun|[.'> -Jfnt Ytrt TVitaiu. 



THE YEAR-BOOK OF AGRICULTURE ; 

OB, 

THE ANNUAL 
or 

AGRICULTURAL PROGRESS AND DISCOVERT 

FOB 1856. 
BY DAVID A. WELLS, A. M., 

CI>ITOB OF TUB *'AaVUAL Or SClB.HTiriC DISCOTBBT," XTT. 

This work, by proncnil ncknowle^l^rmcnt the most splendid and perfect 
ii*irrii'iiltural book cvor publislied in this coiintn', exhibits the reported pro- 
gress of :igriciilturo in cvcrj- dopartmcnt, in Kiiropo or the Uniti'd States, 
diirins; the year 18.V>. It embraces all the recent improvements in Mcehnnieal 
Agricultun*, i>lou?rhs, ruhivutor??, rcjipers, thrcsln-rs, pnuiaries, horo fttrni- 
tnre, &c., &e. ; — all new and iniportunt fatts in Ajrrieultural Chemistiy, 
Agricultural (Jeolo^ry, A;;ricultiiral Botany, M<'teorolo;:y, Horticulture, and 
Agri<'ultunil ZooloiO', together with Tattles of Foi't 5, I'atents, and complcto 
Stntibfirs of the A^ricultiind Products of the Unittd States for the year IS-M). 

The Year Book of Aicri culture is splendidly illustrated with Steel, Colore»l 
Lithographic and Wood Kngravings of the best character, exhibitinjr new 
inventions, plam<, vcjrctablcs, fibres, &c., &c. No American Agriculturist, 
Amateur Gardener, Meehanic, or Inventor, who hus u regard for his own 
Interest, can alVonl to be without this work. 

The following un?olieit^.'*l opinions have been given In reganl to it: 

"A mere cur.-or>' examination convinces me that it will prove to he one of 
the valuable vnluinc** extant nn Ameriean a.ijrieulfure." — Hon. Marshall P . 
WildiTj i'reiident United States Agricultural Society. 

"I know of no work whieli supplies the same amount of nseful practical 
tgriculiural information."— /^r. A.A,lIai/4S, Suite Chemist of Mus.>:achusett!j. 

" I find myself looking nt it every leisure moment." — Hon. David Landreth, 
Pre.-i<lent rhiladeli>hia Agricultural Society. * 

"Snt'h a book has long lK»en wanted, and the task is now ably pcr- 
fbrmed." — Prof. Mfiprs, \\ orkiiig Fanner. 

"The agricultural community will welcome thU book as a valuable 
auxiliarj'." — Southfrn Punmr, Petersburg, Va. 

"This work should bo in the hands of evor>- farmer an<l horticulturist. 
Tho infonnaTJou it Mill impart will be worth to any ordinary fanuer tivo 
times the sum the book will lost." — Bagton Transcript. V 

Tlie i)rice of the Year Book of Agriculture is Si.. 7), on the receipt of 
wLich sum it will be forwanlcd by mail five of postage. 

(;. p. PITNA3I & CO.. 321 IJroadway. X. Y. 
ClIILDS & PI-rrEI^U^. 124 Arch St., Philadelphia 



ALSO, 

KNOWLEDGE IS TOWER. 

A View of the Productive Forces of Modem Society, and the Result! of Labor, 
Capital and l-^kill. Ity CiiAKLirB Kmoiit. With numeroud Illuhtratinns. Amer- 
ican edition. Ki»%i>fd, with Additions, by 1>avii> A. Wellb, editor of tlM 
" Annual of Scicutillc Di-covory." l2ino. cloth, S1.25. In press. % 

GOULD AKD LINCOLN. 69 WaaUington St., Bofton. 



VALUABLE SCIENTIFIC WORKS. 



A TREATISE ON THE COMPARATIVE ANATOMY OF 
Animal Kingdom. Ry Prufo. C. Til. VON Sicbold und II. Stannius. 
tmm the Gcnnan, with Notes, Additions, jcc, Uy Waldo J. BuHNETT, AL D., B 
Tivo volumes, octavo, cloth. 

T)iiB i.i unquestionably the bcft Mid molt complete work of iti dan yet pubUshcd i and tb 
ancv in an KnftUsh drvsg, with Uie corrcctiun^, iniprovcnicnti, additidns, etc., of the Ainciican 
will no doubt be wdcoQiL-d by thv men of K-trnce in this cuuutry and in JEuiope, ftvin whewr 
Can fur auppliva of the vork have bcvn rcctHvud. 

THE POETRY OF SCIENCE ; or. the Physicftl Phenomena of Natam 
By ROBKKT IIu.NT, Author of" raiithca," " Kesearchefl of Light," ice. ISmo, cloth, 1 ,SSL 

Wc arc hi'artily glad to sec tlda intcivsUng irurk republialied In America. It b a book that w • 
bnok. — .SL'j'ii//;i<: Antcrican. 

It id one*ur ttic most readable, Interetfing, and Instructive works of tlic Und that we have era^ 
acen. — JfhiL Chrutiun Obncnvr. 

THE NATURAL HISTORY OF THE SPECIES: its Typical Foim* 
and Piimcval Ihstribution. Uy <:iiARLEs Hamilton S.Mrni. With an Introductio(« « 

containing an Ab.struct of tliv Vif;u's of niiinii>nh.-irh, Prirhnrd, Baclininn, Apa^isiz, ao^ 
other writers of repute. By i?AMUEL KneelaM), Jr., M. D. WitJi elegant IlIustrA« 
tions. li2mo, cloth, Ifi^t. 

The biftory r.f tlio t«ppcics is thoronphly considered l»y Colonel Smith, with reennl to it^ orlfUU 
typic.il foniis. ili'-triliution, llliutiouf, Kc Tlu- niaiki cif prai:ti( ol pood ron.>o, curefiil ob^eiTotiom 
and deep rc-i'nri.Ii are di^plujctl in rvt-ry prige. An intrrHlin-tory i'5.-ii3 of *-'iiiC *i-VLnt> oi tis\iif 
IKtff-!< fonnd n Viiliiultle udilitiun tn the wntk.. It coiniirisc:! an ubMriiot or tlic ojiiiiit'iis udv<>i-at4.d Itf 
tbu riio< eminent writiTH im tlio buIijitL Tip.- Btjti-nienti are madi- wiili 6triv:t iiiipiutiality, axult 
witliuut u coMimtnt, lelt tu Uu- judL'itii:iit of tliu reader. — ifurttim's Maijazhie. 

Thi^ M-oiK ( xbilnt^ preat re.*cflrch. uii wi-Il 0$ nn eviilent taste and tnlent, on the part lif tin. autlior, 
f«i th'- stiuiy of tlie liistt-ry of mnn, npnii ii-tloSn- il |.iiiu-ii)lis. It i< a iMtnk of Ivaniiii.*, aiul t'lill of 
Intfrv.-t, ninl ni.iy be reL»ii;«Iitl a* liinini:.' tin' nunpiinitiv* ly fi-w real e«nitriliiiti<ni- to M-i^- not.', that 
aer>i- to rtdccni, in some mL-asiin-, tins 1:1:1: * v.l uiilvbs ntuU" undrr whicli tlu prc?j (^rvoiiit. — C'AniL 

T\i\7> book if eharoptori'r»cl by morr rurinii-: nn-I interfstinsf rofiarch than any uuc tliut has rocestly 
come «n«iiT our i-xaiiii:iati-'>ii. — AUfVii Jn-iri,iii twi A'. n>>*' r. 

It eimtains a lofimed and tbomnub tnntinint iT .in impuitiut subject, alwayi intensUnf;, aud of 
late attraelini* nmrc than usual attvntidn. — Ch. /,'. #/i".-/. r. 

Tbi' VDlunie Iicfore u« is one of th" bist of the piiMi-fhrrs' Bori«s of p-.iblHT.tlon*, repKt*- with nut 
and vulualili.' inl'i>rn-i:iti(jn. pn'*»-nt'.l in a t-\\\'' nl unci- ili-ii un-l ent«Tt iiiii:i..'. illii>tr;.ti<i ii: the vwA 
ropiuu-< minnur with pLilos cf all the vaii.-m lonn- i-f thi lu.ni:in rj.vv. Irr.. inL- ^^ifl^ the ini'«t minute 
pn-ei-ioM an:iluf;i<s uml rvBcmhlauei-:i, luiil Inin-r oiiyin. Tin- iiim'- it is n :'i1,tiie iiii n- wi<lil> i|i'iis 
thiM 111 Irl <if resiareh btfon.- the mind. n:r:iiii :u..l a:r.'in t-i In- ntu1m.1l ti-, vith fn -h /• st ri'l f-X\ fjc- 
tion. It is tJu- rr-ult of the rcsmnht- «. colleetion". iind l:i!ior'« ot a luUfj and vuIuabU lilctmu . pIt-yen^ 
ed iu the most popular form imugiuable. — Alijauy Si>t cta'or. 

LAKE SUPERIOR : its Phvi^ioal Character, Vog:otation. aiDtl Aniiujils, 
rorriparod with those of other and >iiiii).-ir regions. IJy L. Agassiz, nnd Contributions 
fn.ni other eminent Pcientific tJejithn»en. WitlJ a .Narr.itive of tho Exi»editioii. and 
Iliu.siraiionA Uy J. K. Cabot. One v.ilunio, octavo, elegantly illu.-.trated. Cloth, 3,5a 

The niuttrtitir.ns. sivinteen in unmlM-r. on- In the finest rtyle of the art. by Ponnl: cmbroelnf 
lake and landMrape scenery, flshc?, and other tbjeetB of natural history, with an outline map cf Laka 
fiupt.-rior. 

This wiirk is one of the mo»t valuoble siientilio works that has appeared in this country. F.n»body* 
Ing the rfieurrhes of our best seientiiie nu-n n>latiiii{ to a hitherto comp&rativvly unknwv 9 rc^i«ai 
It will be found tu contain a greol amount of Kientilic informutioa. B 



HUGH MILLER'S WORKS. 

MY FIRST IMPRESSIONS 

OF ENGLAND AND ITS PEOPLE. 

By IIugu Miller, author of "Old Red Sandstone," " Footprints of the 
Creator/' etc., with a line likeneas of tbe author. 12mo,cloUi, 1,00. 

Let not the corcku reader imagine, flrom the title of this hook, thAt it la a common book of trsreli, 
on tlie contrary, it is a very rcmarkablo (me, both in design, spirit, and execution. The focti recorded, 
and the vicw« advanced in this book, are so fresh, rivid, and natural, tliat we cannot but commend il 
ftk a treasure, botli of information and entertainment It mil greatly enhance the author's reputation 
la this country os it already has m England. — WiUts'$ Jlome Journal, 

This id a uoble book, worthy of the author of the Footprints of the Creator and the Old Red Sand- • 
•tone, bccausu it is ncosoned with the some power of vivid description, the same minuteness of obser- 
vation, and soundness of criticism, and the same genial piety. We hare read it with deep Interest, 
•nd with ardent admiration of tlic author's temper and genius. It isalmost impossible to lay th'^book 
4own, evou ;to attend to more pressing matters. It is, without compliment or hypctiide, a moat do- 
lightful volume. — X. Y. Commei'cial. 

It abonnds with graphic sketches of scenery and character !s full of genius, eloquence, and obeetra- 
tlon, and is well calculated to arrest the attention of the thoughtful and inquiring. — PhiL bypiircr. 

This is a most amusing and instructive book, by a master hand. — Democratic Jteriew. 

The author of this work proved himself, in the Footprints of the Creator, one of the most original 
ttUnkcrs and powerful writers of the age. In the volume before us he adds new laurels to his reputa- 
^n. AV hoover wishes to understand the character of the present race of Englishmen , as contradistin- 
guished from past goucrations ; to comprehend the workings of political, social, and religious agitation 
In the minds, not of tlie nobility or gentry, but at the people^ will discover that, in this volume, he has 
•Ibuud a treasure. — I'eleisoii's Magazine, 

His cyrs wore open to see, and his cars to hear, every thing ; and, at the result of what he aaw and 
heard in " merrie " England, he has made one of the most spirited and attractive Tolumct of tnvala 
and obscrvutiuus that we have met with these many days. — TiravtUer. 

It is with the feeling with which one grasps the hand of an old friend that we greet to our homo and 
heart llic author or tlie Old Red Sandstone and Footprints of the Creator. Hugh Miller Is one of the 
most a.'^rfonhlc. entertaining, and Instructive writers of the age ; and, having been so delighted with 
I him bi Tore, wc open the First Impressions, and enter upon its perusal «itli a keen intellectual appc- 
;tite. AVc know of no work in England so full of adaptedncss to the ago as this. It opens up clearly to 
'Tiew thi- rondition of its various classes, sheds new light into its social, moral, and religious history, 
'not forgclling Ma geological peculiarities, and draws conclusions of great value. — Albany Spectator. 

■ Wc commend the volume to our rea4lerfl as one of more than ordinary value and interest, flrom the 
■pen of n writer who thinks fur himsoU; and looks at mankind and at nature through his own spec- 
-tacles. — Titmscript. 

The author, one of the most remarkable men of the age, arranged for this Journey into England, 
{■zpectmg to " lo<)ge in humble cottages, and wear a humble dress, and see what was to be seen by 
jhujnble men on ly, - society without its mask.** Such an observer might be expected to bring to view 
k thousand things unknown, or partially known befbre ; and abundantly does he fUllii this expecta- 
tion. It is one of the most absorbing books of the time. — Portland Ctu Mirrw, 

HEW WOBK. 
MY SCHOOLS AND SCHOOLMASTERS; 

OR THE STORY OF MY EDUCATION. 

By neon Miller author of " Footprints of the Creator," " Old Red 
Sandstone," *' First Impressions of England," otc 12mo, cloth 

This If a personal narrative of a deeply Interesting and Instructive character, emtecming one of the 
■Kwt remarkable men of the age. No one who purchases this book will have occasion to regret it, out 
%wd for it! U 



VALUABLE WORK. 



CYCLOVJRT>JA OF ANECDOTES OF LITEKATUKE AND THE 

FIN 1-2 ARTS. Cuiitainiiig a rupioii:^ nnd rliuice belertioii of Anecdiiten of Uio variout 
furrns of JiiloniHiri-.'of tlic Arts, of Artiiilciiurc, Enuraviiica, Mumc, Popiry, F.iiiiijnp, 
and ^^culptiiiv, and of tlio niO:<t celebrated Literary Cliaracti-rK nnd Arii'-i.-t of diirtToni 
Count rip«i nnd Asiei^ &c. Jly Kazlitt ARVIXE, A. M., Aiitln»r nf " i'yc]o|k-i>dia of Moral 
aud Ucligioiid Anucdotes." Willi numerous illu^iration:}. 7;25 i>ages octavo, clotli, 3,0u. 

This I* iinqur :lir.na'»ly the fhoic^sl collection of anccilotct tTcr publi^thod. It contains tfi/v*- f»«o«- 
•nm/ nii'/j'f!' I A-i< ■••>l' .^, iiuny uf thciii artk-U-9 of ititi-rvst, ccuti'.lniii:.' ixd'Iii:^' laiitU-r «.qini K» liulf • 
dozen pni^i-i or u ri>iii:ii>.>ii li::ii(i. vuluinv; and tucli ix tliL- M'tnidorfiil vniitty, tl.il ii will bctouriilu 
•hu'ift invxliati.'t.bli luml of interest f»r iivcry cla<« of ixfl(Ur«. The clut'umc cl :.<:i'ii::tli>jn and In- 
di-xcs niii't comiiii.-ii'l it, v^-iiCL-iaHy to puMic BiKiaki-n, tu tliu vuriouii cla'.^*-^ of /<(> mrif nuil n-irufifie 
men, t'^ tirti<f'. H.'-7iH'iM-', t'H-/ f.'/jcr/, Li a l)tcn«*NAi:Y,./i'r r-i/i rem ■■. in rcl-illDii tu f;.i.-li oii tl.v niian- 
l>cr]c!«9 i>u)>jcctd and dvonurtcri iutioduccd. There arc uliu uoiv tliuu vHt.hunu'iiU u;J jij't:'jit€ 
lUuiUmti'jHii. 

~ Vlu knoir of no work which in tlic Mmc itpacr coniprijcr $o much valuni !e infunn jtion in a form 
■0 entrrtiiriri'. i|tij ^■.> wi-ll ud.'.ntc-l to inaki; an inilcIU'lv illlp.v^:.io^ t<]ii'in tliu mir..l. It ntu£t l;ci-i<:.i'j 
• ataudard ivork, r.u<I be ruukcd ouiuui; the few buoks v-liicli arc iiiiliiiKiuablc tv> cvvry cuini'Lta 
library. — A. Y. C/tlulIc. 

Hen IS a pcrfi-ct rTt-vsiliiry of the mort choice rnd approved fpcrimcn* of thii species of infurmn- 
tion, Fi-liTt'-'l w IHi till- .:.'i"' "I*- : 1 « -ir.- fr.'^in ull wKrcrs. tui«.-ioiit and lu'i'ltrii. Tl;i- wurk is n i-'- Xv w'.fi 
■uch cnlcrliinnri nt lj ii ;uljx<t<.i to ull ytitdL-jf of rLudcra, tiu luc^lor luiat iuu-ll>.i,lu-L — jlviutnitai 
^t-'uj -f^ I'l.v J.'ii'j- I.I-.- . 

One oftlu' mo't f' mr/ito tl I'^Jiiltiio k'l-.id cv.t trivrn to Ui^ piiMti*. Ti.t i* 'c.'T.'dy jipari7rrrh 
In tJu- vli -K- l"-'k v!.i-.h v-ill i.i-I i:,ii ii 1 1-. .:u- one «li tjily : i".>r, vl;il- Wx ii i ." I< 1.- :•■. r. .: nju- !i'. a:. J 
art cannot niioul ti) •i>> VMih.oi.l i('.;uti:ii r::o tund (■tV<i;,nil mn^iii)>-. lun-.'- ul \.'it. :.;>{ i>iU£lr.klir<i:«-. iind 
brilliant cx:.iiii-\">, liii- ni;ic1iii;it. imvhr.uic nn'l l.iburcr will :i::-l it "in- i-i t'-.i • In ii • -t toni^aiiiorjuf 
tlu- li<'>uts <it i<lax:ilii'ii. " Vv'lii.t' \i r be Ihi; iii''':>il m' «■.». '.- iiiiiv!. r.ul !iii.'"i.- l:,.ri'cl tlic ti'.ru' I'-r 
rcailiii^'. ir. tli^ :.li....t ludli.-i \:ni\ :y uiul jT-at hrcvily o'' t!i- :-:'.i- ' ' 1. ■ <:.:» i ;■ I : •.n- : :'•' : I » .■■'.I'.t 
lii-> til liii-', ^liii'i lii; i-.iii ln-.'ii :;: 1 i'...l ul iiiiv. It n?i'y ii' ■> K i.. U :Ii'-. ■ y ' :•■ ,l ;■ : f. -l i;.. i^, 
Cwiituimiij 1 :..»3-:.t TLudi:];; i^i ull u^v.-, ul ail tiiu\.s bud uLa.'Oii.-. — L'-'i.'-j c'.'./.-. •..■■■ <i/ -I ': •\f.r. 

A wi-ll sprj'v.' fif rPt'-.tuiMiKiit. t^ lit'dmAm from ctr' y i.viiii''if.<omii'' i-v-' tic rl;..:,.i.t ar.t-tO 'Ui 
Of dirtLn;'ii.ili"l i:ivj;. from l".; ri.!ii'.'Urt j'-xiii^-l t Wh-.* j.n..i::l l;:;iv.. — A .■ V''' '■ '•'.■■ 

A iiin.-'i.ilJL '.t i i.lLi'i ■;! ul' r.ni rdoltf t'.'iuhin^ lllcratiiii- ana tin- fir.i; arl ■• — -I" :i.-...' '-' ■'.tfii--'-. 

Tliis »\.ih. v\ i-li i'l t'.''' r,!*" -I i -♦■■ii.'iv and c -.m*'' I i-n/iVt iin^cti'-.n i-i' ainicJ-jliT ever iiuMi^hi-i, 
eoniiut la:l ti^ li> ■■'.!!ic- lii^li'y p -i'.ih.r. — ni.'- ..< ii.i- '.;■. 

A pu'-!;'--.t"i'i'. ■•rv!!.'i *.\- ■-■■■ 1 l:!M<'<K!i •. rc-f ■^jHi-Vi'. - in t-^ifl:'!'. liiT'lCT'TV- : n p:rr'<« Tli^-iurrn 
of riro aM'l ' ■.•■ ••.i iii!">..::«'!i. i ::r f-.ii.y : I- i.f- 1 : '■ I n i:. ■■ li' ...'.• i:i- ■■.i«l. ,\j •i.li.i :i li ■■' [-^ 

he Ml 'iisi'.- t .!i!. , 1 ) >,M*-.'li ii'i In i;. .■ Iirii r nmnii .11^ •.•' !• .>;;';? t?i- 1 <M T! 'l-v. ■> | .■■ • -l-r 

turuL-J tj a-.coiiiit by rnuiii .■ t-j-ny luuutjctvj voik in ani d>i' j.i'* u\ 'iiliri-, .lun-.— y .-'.;.■ ]•:■. y. :. 

Notuiiiily (ill.''!', to 1 ■\vitI"">Mt if. f'^r it i:- i.t (-'I'-f r'.'-iji vi-^v' : . :■ -l i ry i:il- -: lin? : r>'i-.t li'iir-^ 
m::tl".." t-^iiii'll- '1 :".■■. '1 ■ \L\ I < . '• i '. •. :"i« ;ii ;.ll «;i'-:! . ■ i- i...- '■■ •. I'li i.i ;■ 1 ;i:v '- < i I':', ^^i-' •■!. ii.:-! 
in |i'l .l:->'i l-' « •• y k' ;|. ly- li r.i N.-j ;.t -. 11 vmi!||) i.;' I .i.- i- :i i- • . ■! t.r !■■ -l ■■ !i :> '. >■•■%■■ *• l'...j 
hv'cn \ •■•I'-il f:<-:a i;..' i-rr -i I- - .. I'lji.it'. r i.l' Vi .ii- 1- i \. ' ■' r t- ■ r- v . : ■. ■. : v\ \ ■.■ • t \ ...i:. ..;;u w* 
arc Lkilaiii it u;iiy u -.u. \j :ij l^.iuA'.i tu iiKi.t \>iiii a:i iiiruiv.ji v -.■•Jiv. — .»» ' ./> •'•j ' ■ ■■■•.. 

A Wfll-p'il:.(i .1 liH' ■^'l-*.'- i off II ti-ful |r) i'.!ii -tr::1-' ?»i r.r.-—;-!' i.f.i'nil a »■< ".. "V v.'i l >t -J.-l ^■.t?i |vr- 
■onil iiKul' :ii' iiiubl'-j IIil- po-?( ■ .or to i nu-ii-iiti li\i;Iy uiiil i.j.cv..il>.i; c-^vi i-.in-.-.i.— V. y. r.-. «. 

An'!i tri'-.siiry ort!M!7l,». nnd wit, nn'l liamln?. illiL.-lr.i'.r;' the il'ir.i-.;-..''. t:-;' nnl i»;ri!';..rit'i-s or 
m:.ny ultM. m-, ■: il:.',i;..;i. ' .1 nuintJ in tlii; h.^lory uf liUiuluiv aiiil l.:«. a.-:.-. — i''.'. CUr.s. U'.^. 

TltP rar-.'- r-f t ■!.!■ * in vi ry v.i.'.-. rilitin^ to nrtuic. !i!i -:-ri, ':-'I.n'''\ and ui? ; fiiini ■hiii" r.i-ii'-Mla 
iMr-t..i?.-r ; ..- ill' i,:. .-. 1.. r, H, .Titv. t!.i' S:i!.li.'lli k-'.i.-.:! t-'.li. r. jui'l l!i. ir;.- '.» it. :■■:.- <.l our c.-n- 
lin.n «■ lio'!-; m .'I'l ■ ■■■.•, rr.-l c " ' •. It i v-t ptivi- a v.:)- :<k;i v.-. \ f.- t: .'..it :.'.(, .';j Wi. 11 iij f«rf 
th': l.lTur; , ^- it i.^ i«Uiil:iti<l to pl..:ivO wA ilijy ull vU-.-ic^. — /i-.'-i'.- ■•'■. '.'/-. A'-./ ■■''•■• 

Tliis iiM;- <.f til" r:.-:t i-nl ■ t-.iiiijv wr:k' Tt •ii.-M't'-iry tii'liPir v«- liai'i' ••■■n.^nd v. ill no il.*>nbl 
haii-;i vi'\ i\;ii. ■■.•■;■ I'..'! I. A • .1 1 -'^ f < n:.rt.iin;ir.' t'.i 'i li-H s:, V c liaid'y Luuw of SJiy '5-UJ* 



